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%ull find your kind of music 

in the Victor Record Catalog 

So fascinating is this book that we doubt if you 
co u lil ghitice into ir* .via pages without becoming 
absorbed in it. Whether you own a Victmla or 
not, this is the kind of book you will rind your- 
self blousing through just for the pleasure it gives 

you, And if you arc .1 music- lover, this Victor 

Record Catalog will increase your knowledge and 
appreciation of good music many fold* 


It ion tains portraits of Victor artists with 
biographical sketches, and has a complete Red 
Seal section devoted to the greatest artists of 
all the world who make V retro la Records, 


There arc eIsq portraits and short biograph- 
ies of the great composers, and a pronuncia- 
tion table of the names of artists, composers 
and operas. 

In addition to thi&j the Victor Record {Jatalog 
gives brief of die opera, shows iJ lustrations 

of venous $ccnefi H indicate^ under the tirlc of each 

opera dit different acts an d scenes, and bits all 

the el tellons t ll thu exact order they are sung or pi ayed 
in the opera. 

Free at any Victor dealer's 

Bo sai rc to get a copy of 1 1ll ft interesting Einok— The greatest 
CfltaiOR <sf music In. all tire world, T here is -ii copy for yo u at 
any Victor dealer’s, or wc will mail yon a copy upon m]ue=.t:_ 

Victor Talking Machine Co., Camden, N. J, 
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"Getting people to like you is the quick road to success — it’s more important than ability* 1 * 

says this man* It surely did wonders for him* How ha does it — 

a simple method which anyone can use instantly. 
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■node rl mr u^ir'ia of hr 
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I' lie# Wai jji lm i?.c!:jii-! Jiilh Ru- iLc dllnl — up A«ilrtlinE-l 
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11 m.ihO n. loir 
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fllF 

[vrmniilfclv ■ 

in i-rii'lr oraor*. their clntH uml iln ir IiuCm-p- ns a h^uk iff 
■ 7 c+-.J uLi- HfclLiI lEV Th ■.< Ik* n Mil fr 1 DddC rrJ n( -tll ii tm.Hn 1 
Inipul-MillCi* ihlll Iciiuu-I«*I4i-mI Ebt IpH t:i?. 


Y 't'iU kft4* - I'M! ■ liumHuia n-l nnvK chLn j*q« 

Hi ■>; ur...i:.l j-i i|i;iw rih L a r. 1 nk I- ■ i-klr^ 1 Iih 
i-ii.ii niiuHJH fhnnirinHi I ';?■ bud ifci' i-Li-.iht .ill 11 i,rr..-n---.l 

1 n- 1 1 ui l-wu mm— 4 l&fTtan bn>! uijrBrtr. Thu wuh uw 
E irli ubovi Io. too. n -irrirti.il u-n# bli fiinimh fur tin- 
itili. ±lPli KH.M i|Hil«fll,il«l'-Sf * wiirm-w 44 If. Pm. 

h-rtcauHr> 1 lrl1 I tnl E .UU CtUi a-ilgr no h* 111 li| loin uF 
fail-, .-Lilli I :■■>. «iir^> llia .1 I hr f I III KIrtM. II Rihi. 

Xi'vrr nlull E lun-ir EB l- | hrHI. Of hlebllUT ■Alim 1 1 in 
l>n'Wli|‘-:iL'.rt MWEVIr' fl*inF llllU HI l" Will I, b EfcWfy 

uiLik. Imik'-L ul n-i' :nr .iilimlr. Iii<ii>l>‘i| HI! 0 . MfrElii 
iflil Hid. “'Mr f-'rJMr, iwrn la- tlu> iiiwra 1 lH.i|t ttif- m-W 
ArtalRi-S.nl -tnrl.li r-l'r- - * 1 ! 1 ■ 11 ■" I bi-rr k.-rl.iinl <ii la- n. r. 11 *- 
mw nC wlibKl fupoei IlL IkF bClIlHdr uKI Ulr l 
FiullraL mV nji| P a*rVI:iU"ll iiJitb? kfw IIIT ■Jjrtk. 

.k\ lu.iL 1 hn'l Ruin* min mjr prnr Sf?nr did iIif aib 
lUU U bctefetl:-' W -•■■■ lli^l nu’-rr.lnr;, kmi| nr 'em did. It 
*1 rod cih ta> iii-ii'i Thu Mm inj i iHiuriiia u 3 
(Hri nut Iir IV «inila«. MtfliC Il'iC III'- liUR^Lu^ MIIVJI^ 
ifeur 1 v I le 1 1 1 l 1 s JT'.ia (4 my new r-^ik'U diuhliif n i>. 

A lul klirb til ■ fur;h.'r Jfi^iniH fchfrill 9 [tihI CllC 1 bUllfllB. 
Il Suld. " F!I^h"Ml-i . r ? niLirv 1 . M r 1 1 'iirj.- J l^imi, Arfm- 
<fCTT 4 hn l l -rilTim, #llf □» ulim IJk- il-ul In nf A^mlaDl-tu-il:.' 
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Jimmy 1 In- iItti- kliw- und: V-Fimi JAramril hk nr-w 
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>‘iLUrit':|V. I n-H tith- k«iflr a It, fl?.] i|l.| ii'l a-XHtlr 

j-ij i>nL nf 1113 wty -in niakr I 7 .lnu* ptvanunl bir sJiu — naL 
piueI lj ■ 

uni ■>!!:' 00™ “bi'irrui lull il rtn'r Kf in i-j LKii 3 >cr Feirr?- 
]lb Wa-ai r -;tl ! till u- ll ll hm u-'rfk ilkii t-.'E-b* Id ni M Li> CK.>| . 

Ewn I iibllcod Hilt ■frpf'lw- ttiv Ibrlliu nEiIrri hl*»i. f 
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s- : 1 ■ I -11 rliiln^ !i.i-h:i--.a rri-- him, :.ml yuvi- I lin urJrrH 
■if j •Lk.- tlliL hi.r'lr rtlix;. l > Idfefe M. A Mil 1 ■ ETf r+ i t 
rOfllllOTH! --«hy. Friati li.nl ilffiML c U- mhni' fll nj]| y "-Oxmr 
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tarUICbtf 111 Hi- Mill mill renm Chu IT- .irim.m ;flKi* I'riw* I 
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h Ail Aiiiddeikly lMC4«te popular. Bnilniw mrii nr km- 
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l r iM'|ilr -tTi<n Mruiigi.-eMME ludl v fcrenc owl - nr ilwlt «aj 10 
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;u :id luy prl -hi^a hiuL irrmr-:. i o^tt lea plpiw mb- Hut Ink 
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LWh- -'I '.! 1 1 r tiUUVA ClUCbUlfeM I III u Eil;i:iiiir aka I 
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lii# pu, dACS pr«inL^->i IQ HOlllIUi K> 1 .nd 111 :ulL bLa 
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| nr Ciuiiln rrruJina It Vnmn BFI-u^lTy TOP ihi- firm 14 
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vm Rbr- loth I Ml I KtuL Ih-TB Olmlii llm “muhL." MiiE. 
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■ ni'lili'i I-. I:m 4 q. csrtw! ordr-T ftbnui uhltfe QW ajQj- 
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mm Lll kill pi rliu. 

ill il^il h lr CpUE. On fbF L L-* Ilf m croiiraJ walkni 
|i:il!*!n.l I liF IIM h :ili L FlvkJiiL aiff <&r :.lnkr. Ami :ml niiLy 
rMLK. tnn cvft *iv7F eii^n thin f no Lory Llai lid. all uljt uthi-r 

LriKin^fllTk |irii'Iiii-irY-i 
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Itlrft ihii L h:r. ■■ iIuAl-. 

WhlcT: remlmli mr: fm>* air my wlf>-'i dI» r r i i -* '_4 
HlDl-Fil 14 | l l)lir||l<r town., ■tvrfr ribFOTM A RFuBuLf. My 

TTir-- nr r..a:--i' L.iirre nr xm - nv’thwL Shb hilit 3 L 14 tur 
llrh-nd u .Ih I hr ::h .1 Ihul 11 rr.iuhi iiT -.-l-ii.nn^ in { 

lb hnvlIiiL lirr.' [KAfdr. El Iu 4 |hi 3 Iiit m 1 >t h 1 1 1 llinL 

In a iTury ediurl itoiF dio mni tin- cIumi frlrmlihiii a.r mnny 
4 J Lilt 1 lW*t rdmlllfj* III itbS M«k. J.hrJ-yimi- li ra 

li,— alir did 11 . 1 L'-i 1 f: knew. 


h-saii liL<fe. ■bjtlL you jr>mi ano jj uj o V. klnnw rmoHy 
TfeU 14 day UM.'L EC' dD EO plhiw lhefB — 14 m thiuil 111 

bellfTr ■!» you want thrm to iwiwtu— 54 limdi « juu 
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1111110-1 Ilf llllU' k.imlMii iLuiia ll lb' VtLulb drUIrl -4 ffl- 
Link wliiL kail Wa±sL HUE uf life — <J< mikliur ItHendA of 
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1 liL* JDFihud . Thit l» why L-n n- bwdi'-- w- rdtw- 
wlf i T id ynu -u'lirkly ■ l«uU-r— ■ J milIiI±e| hii 

4 top Wn. Am| yrrm will will! In LLih 3 c If biT bd difefr 
r 1 . .a 1 ■ 1 1 ill. .li ci> |;miirl, grulimlJ :.^ulk>” u. a*i 
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r* .I'lihiE I :■ r II j."k |i:.a.- r: III. ... VwCK-i’rin jiil Ii 
:lr W-nkLmt^ma' fSMiUfM :am 3 HhiJJiiFldrlrig CbflifeiBy, 

JSuka-T 1 1 re-la r . ^niEL J':ij.-. r I.VlbHBy Ud rilbliy 
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plirJly ra il I ll lu Jh' JL cm upproi'nl H-r-llil lr-' 4— Ir-S . 

o-l w ref j- fW m niiill i' r ewetkb. The sompiFk wn 

Will L’t 1 IO yi'ij lOfflil^dy VIUPS'VI-''. *|II -rli.irgiH |in.'L:ohl 
iJH.k It n'.-rr ih-:munlVy, FNai IT |L ILVara 1 1 1 In Mir -rl:ilE.a 
n.*ii|i> Tih- li. II yam i|ii bi^. wail! In- In’ll Ll r Ehrli KLUlli 
ll, unil I hr LnnuorlhiiL Lk L-Si'-nl Abd If iIhL'? to 

hi-atL* li -a* y nil ts dfcl y will — Ehou im^ely rem-li five 
I ^.-Ihin .li full !_>:i'. r--i-|ji.. 

. Remombor t-on l*t» rm- rihi, ymi nraiimn n irid-iEuikm. 

Tlippnrln' niumi raroa In tiMlbd :.|i: -rural. Vml Vp natl - 
ehlST La .- 1 in 11 ■! Iilug lu- Ink:., tai in:. II I hr EuUiX'U fftl^ 
WlilJb Lli L. 11 iiujjLtlik- uHl -3 hUUlba, 0 |MCU. 


FREE EXAM IN AT I ON COUPON 

II I II Rill! till ItllftMIllHMftll* 

lndqpcndeii^ Corporaiioa 

/'ufe'fiiWrj of TirJi In Jr fvXriifnt II c"a l Jli l |H 

CkVl- JI+ l*OaE. i^E(l SlE-Wf. Naw V Qr k 

V'.JL LBsiy hild me Dr* INdChrrtrili'.' f;nn™i III H'y-ra 

h.-.-iHia i-_IILInL 1 * L!--; -:lhL-j L "liAij.di.a-.’ bl- F j! r jl ." I "* II I 


l>r - T wbin 14 kn.' 7 -iT v lj i s^ehuiL I ujuI La da j 3 I 

!* ihr-fn rr—.wtjrttn ihinuj, |r. Lf lIiIf: You kiiu-w Ebui 

■ ■tfitimu- down't Rhluk #!|ki \\ h M r 1 II;. -a Mnnihor ilH- 

1BH. lVJu.1 iiknani nren irfE(«J.u ■ngthFf.. A*! ■hiil 

■ :-ff rr.'Id IM pUikil' kiniLliru, ll-rll, Lhirrr> Ih ymir 170" 
V'lU a i| mnko ib LMIuBI Ml M- .Mi iluVobO If IimL XI y I be 
-7 Nina | hr y ur.n^a y..i| i.* j*y ni^j :i>7l Rfer WiV LbFy knbR 
yam |a- |Tai | hlK ini rh' , y Hill NUK lj- I’.W FbiL ind- 
IK-Ilrw In N ini, iii-l a»mm amL Qi IbeLf WH.y Ibi'l.UAKK 
TOT, 

Viill FJJXi 1 In ihll I'nSUV by hniivsns r-rfeiiln ■ I r- ; 1 1 r- (lilisfffl 
Wrliwn 'H prr IMS wnmaB aouil rlnU ±n* i-ilL-iM, =U4 
cl^rlr PrIfI ai- -IhLliimU' ds i \wutU ibrj mvm in btcc^n * 


CflLher TfS&All Ovt WMrw 1^ m wIlliLn turn 4* yJ a ft FT LIj 

hncrJ|iL, w nd jTifU 3.1 III dull L-.l HI11T1L HE 1 WiiTH!. 

j * 1 riv- e up) J - - - 1 ‘ *• ■ - - ■ ■ > ■ ■■ ■ i i s J 


A tJjfw r 


■ ■ ■ ■■ H H ■ ■ 


kfi I ■ . . ■ I lJJ..bLIJJ.kl I J J k Bi B I al !■ I 
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The country needs thuiiaandE «r trained. Certified EleelrieiuLi? l« fill 
(rood posits - hi d at hw ]my. It'* all ft matte of know'.* ]™> ,l "“ * * " 1 

interfering with your rejpiliir wort, by my highly sueccssful method of llon-ie 
Instruction in Practical Electricity, 

Prepare NOW, find he r<Miily in & few irumthis to earn your 


$46 


$100 A WEEK 


■3 ■* + 


Scud for thi& Book 

My book, “HOW TO BECOME AN EXPERT ELECTRICIAN, 

tow started thwiBftmie tif younic men <»> the way In apkwli'l imm A 
ttlitko of thia haa just torn printed. I wnm- e very y. . . n ; js » ! Ltr '? ; ' 1 ' [ l \ 
Elcctrieil v to have n copy, and send you one, ABSOU TEJA i hEb A.vo 

PR K PA I D. Write me today * 

How I Train My Students 

As Chi*! Engineer cf the Chirnpo Engineering Works \1 kwfflf me * ly the 

kind of training a man needs to enable him 1* set and hold P**' 

I have trained hujisireds of men who are holding splendid 


to ear a rug pay 

ulectricjLl j i >h-v 


MHnpkt 1 " 3i oil tHnrijup.lL twdivljsfs- 


, - t^f)ti?FLiE^i ,1 i? K’ALVj'riTM' 1 SJE «r tto taiaw & 

"J UEfai* *•«<« ik,v T ™«!>- /<* 

bitmi] liiiii tiern- Tint .till 'mw. al-smy tins' ymiwitli yon «nn tarar to our fp!i'iidid|yviiai|ip«l 
Elertrtal Shops for aprrial training. No other sHuni) can ipv* you ttmi. 

A Real Opportunity for YOU 

U r iahi»B Ik iLi'vvr ETjiiia to rnsku your dfwtae eons 1 true- ^ nu'vr goi- Ui — In 

Icarm A m h fc55wf£3£ Sd « » .L-dayfrom lib. wok dMD-™lno »i bat 1h«« 
La iia llmii In v. li it hj' can hr wi>Nli fp>m |iia ucck up* .... + . * --.l t p, fLD 

A trained mind ia what pMa th« big pay. it m tka ^ J h l 'j 'j', 1 ',! 

train yi&u j ik a fi-w mi mi In Aw yuii ninbihww to 
ti)ccbnk|Mi»— today. „ _ . _ r- 

Electrical Outfit Free 

To CV.TV student who iinewm tbie ad i am giving » W)kw1 W Hrtltbad Oailn 
arc! *\n- ELcrfife*! Toni*. I.iatmmrn tfi, Watm.'i fe, ely , 1 1 h a ol u t «1 y t « * £ l £Jf n “ BC 1 Ul 
( .v,L'iy Eteelriral fttudeul E tfxt a truly Vallrtb^ Hurpfhli thui l rutmoi i sjjLMn nrn-d 

free £mpfo,ymcnf Service 

1 nm rnnitlLninlly rcwivmp h-queate fnna tiapbvi-H w ill- ^ hcm^For 

iiii. ii, ] iLHHist uiy atudfnts to ^■i:um g.wnl jiuHLbmm- 1 t^'cp i<l touch 

hr-l|iinc apil iidvisuig them iii> n ,, cefy pfliwHB wiy. 



WVife Wo LU — Don't Defey 


Uck 

iLLld 


Gk I S.I: 1 tLi. ■! 


iv iH'^rr »«i ycrtL ajsy thing. Artiun is toanlH. 

Ret started hw Write »e* or-wnd nn tlu: uonpt>ii r n^ll SOW. 
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Mlba-aiQMPrM. 

f-rriri IE ««- fjilly 

■H iThirlr fnw" 

Ir iibJ !i- liar-, iri paail 
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L. L. COOKE. Chi** Ensifttcr 
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CHICAGO ENGINEERING WORKS 
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CONI ENT S Continued 


\1F.EJ]CLML ftSD SlJRC.tKY 


Tlu D p n. L i: i-t h F HHimnr 

O-nr-iinv V«ur RrFPihijn; ipa 

r.ptilni; Him &pck cm lilt FWt 

C.cs lw Sl*4EB r My LnJ y 

Th* Krtht T«oth snd th# F"-l« 

R-CRliiriih£ A-staen tv Stln *riLln 


MQtOR VEHICLES AND ACCFJiSOKIta 


KncplT*| J'hn Bur|e*fii Duvjr 

i mi m% 


Nichs 


Litnl-i^ PliLtp Can th- Ril 
Tltf llr.l#S Aul n-mobllc- 
4 I'lrr'linn ieal Mot^'d 
A Fod'Ef- Frn™ mi Old 
N,n.|nu tlvp Moiudf i-Tnu^lf '■ Tiiop 
A N tw W»j- Ilp KvLlf<-n4 T^«* 

Ip Vi'+tkj in^Lcnd -jf It^LI in^; 

Y^U Cin Moke- THU -^twrlpr 
Wrtip-r Wittrli *PI * Ti-pctnr 

ft J iJVFri ill-c □ ik« i'|S.-. tri I* 

Ife 1 it r~ J — ^ llit Trnrfvr 

3l EltpG[np ihr Kh.i’ht k.i 

titt j^untinK in Sn F„|#ctr&i 
Did Y*?«r AuLi^hh4bll> Fjppx-t Lp.il 


NATURAL SCIENCE 

How m FLyilit F*Hc«™ Loiikp 
A Ski udy In Tr^p H^rpdSljf 

A Tnc-toijB Thr*« Cpnluriop ILHd 
I!™* - c -:iuilpJ T»-dv«Li Ln Ftoll. ASK 
Vfbpt -CririrfF Oiql oF Skin 
Thp WpH &n CikM 

^uimEji'f Gl*n+ A r luir, 

HniLI-Shfrflt Fi»L ih«- With 


pictorial pages 

Inking F4rt ITU Lilian t& r I t 
' I I i IL£ Im-JV thi Tim* 


a R^iili Jiirr MlHi^ni 

Min Cne*i* Ll/*t 

lIic SiiHfB shixkii*r ! 

,j ILI - 5 Kf Mu-LuMi-r SP.VP M-uiivy 

Ytiu, CSalur lu F*- „ . . 

n.f Uf s tadn , *TF f rOIT* KoukIwt^p! k 

l Wllh T«b Dibd MmnhAivnn? 


mrnl 


mpto-TCUtumY and telephony 

Runnlnir Yuui Truck by 
□ |J Tutti M«k> LrJimpi 

W-pi** Rh-c«pe*t 1^ CprtOcl Fis 
RLil -lmE E pdi-.p rA Slwt ic 
Uki ivrr-a-al NmApUp *^P , tr 
MuiEc Fram LJlaafcndr 
h: mSi u Cin Re-tch SfiahnanJ-iniid 

SPORTS AND PASTIMES 

ViThcn It'" Sunm-iM 1 m Jaj« n 
The Mrwic, AP* -t Y.UUJ D«ir 
IcA-Ska-t* r>n [ba Sincwnlk 
Dand# Ln I ho Fond nl-ry^ 

Ind'j^-r C.c-H „ r 

M, 1 F | Sh«i Pop RLid.ni P™*' 4 * 

Hhpul«r S^■i^T'CP T, Small-Surp lrwphlf 

MISCELLANY 

Whit ll CniL* t» St*p * TtwI" 

W3hcn Id □ NbL n tt+d - 

HUm I* Oi* liar Spnhllinn up I Unlll- 
Ci^-Min Stuff in C*Llfiwni« 

Cufiqiirrin# n SWHHm Daui' 

Fi>orFiclra! 

Likt tci Bt A Mnrifl* Sl^Ti 

Tilt OhkiA BirrJ^OfiiP 
Huy Band n^d Win « Ec*n«i 

M;.>L|Tin a Sfiw'lipwiMk 

QuC Wit h fclM W«J* 

L-rodlnx ^ Cho™* Arot^id ■ L -nmm 

S^cts in 1 ha Qinhi I" n 

















He didn’t think he 
could sell goods 

but today he'lr the 
biggest producer 


*' Jliissjnjr InndlntfTiHerF “bcre ncv[T co:N i.tc truiinc^s 
Lk-Iutl- — ulid V, UvTi I t^lv'I'JlIilL Lit u r j.; J. tiC >:!>.il >J 
5 1 ftj i.: Li colt juii^d Euc yuaradt lli.L Jfim.-.iy L. gcrd±.£ iliing." 


on our payroll 

Jimmy Atr WVSIiTt fyf 

nefE /n r ft jjt iViman 's J^b — iErfr $2 T-dO a 
ueck seemed to -be his limit for advance* 
fflinr rn ba<?t‘fwtp€r—*nd /<« Srrii ply had 
io hare n?nra money. So he made th& 
brcvk and ted hi* flVns m&tsiht thi* m4IT 
UNO thought, he ooutdn'i self goods'* 
was averaging $1W a W4*k fl* road 
WA«r Pf*tV /tt dref it makes dsiorythat 
OBitfrjr .rrrrTjg «.bu feel* the need of earning 
mot c l ujj i ead <u)ilh profit. 

B.j CUFTON D. HAMM ELL 


J T.YrYEY CflJncTnn fe I he vmiider 1 :-;i lesi il-^, il 
of oi.it iMLsi n c~=-5 l When Jimmy open? uji 
hid case ciF samples ar.il itnviijufa his line 

r.t r?i!i!S IslUl il if UlC LLlSlOISlCT’S 

pencil juse imlIutu fk>' (pnivLUtes toivapilg 

Jimmy's order hook. There isn't a phase ^ 


1 Iil sailing f^nue in which Jimmy isn't pn>- 

Mi :ml. Hu’d a wLcaSd at nvLlkic -:ih audkDCt 
TviltL Ids Uv SEurfUt* hid tunt-.imur 

and pratnte his sales s^ory no as Ln overcome 
every pfi?.r.ibk ohjectiua. He lunvra how to 

drivt Jiis D-rj^imeK tsi Jinmr — flnet hu's a m;is!er 
of die ; i c t oF dosing ilitsoit. ]■>■ : :i i : I ic inslii i! t 

9ic eSlLktJ the C^l>tHhiDL , j h d di.yi-r till lie ullL 
with, the order in his he is En aJhaolutc 

control! of the interview. Jimmy's hading 

e.n,jL‘ ns whurt we. hr.vvt could ,jlL business 

before — ;vnd when I tcLl you th*t JiH salary 

and conualaafcms lot the ]ast four mon.M:& have 

averaged ever £1 10 a, week and that in -t w e e U 
nlnoe he rlf-q,rHc5 $1 r J/S F ym| cull jud^u For 
youredi that Jimmy is getting 

Jimmy Simply Had to 
fant Afore Money 

You wduLc) liarJIy L;>:1 iivl LnaL only nine: 

months ago Jimmy Crwmroci was a SZ7.5£> 
Us-afekrepci. More than that h it leaked as 

If he was always yn L hg to stay a ltnnk.bi.vjx!r. 
We newsleti mars fah , :-i:k n — as we nlrnriit 

always dn> — and as hales ^Tanay^r 1 literally 
urinlKxl out otjjanirtLrinn for avatlahk aak-H 

tiniln.'!. Jammy kmked aa Jf he nd^hf make 

$oad material for my def>artm(-nt, and I put 


the piwpofiLtLcin up to hlia_ He didn’l seem 
aLL-n^e-lhet *i: r<: !;:■ cniild Ie :■ iL:ik; a r.:iJes jnh r 
hovrever, and asked a day tn think it over, 
Kcst Dunning Jtc came into my niTicc and 
announced that ho laid decided not to accept 
my nifer. 

1 You sfc„ it r s this wnj r , ^fr. Ilammeil, I 
don’t think I wuld tvtr eraka a saEesnmnr 

tiie l:i. nu-.y isi I'jh 1 a IkLi:^ Lu ynli fliy lattS are 
^hal.iiiL' sci I cjm han.lly slaad up, 1 mini 
innre rn^ney — in fact, 1 vc simply «;■:> c tr> find 
some ',v^y t* increase] my income beenuso 


Pnjof That Highest S&larie* Are Paid 
Med Ia the Selling End of Buaineia 

■ i nrr. L (k HijitEnliwIwca ri Lht- payiDll 

-l ■ j 1 1 >l*r r 1 1 : 


Tlic hilLrrliiH' Opuft-I P^iln 

I ji:ili a lyjncaL muiiiij^ruiL^ 


A rl-nip n- jPmilnTi fa#ti ?nu4*^!n — aoc^uiKinu. t-> A 

kniH-n^ h 1 1 1 C i I - : . rrrclilmrii, u^rcS|>nodea1S onJ elulu. 

tnimthly s-iUry $ i le.aa, 

t'ruJui Li-in DcpL — fit m?^l Eni[^rjl*r- — lupcianlknifcriti, furn- 
UlEtt, '-«rj.7ik5y 9-llOp uw^ers, «£. AVtimpe ■ 1 1 ■ « 1 1 L 1 1 ! > - u.1 i|j 

■tl JT 

£■.!■■ D-rpt. — >31 llltn frtiir'InS'rt-i — -klli'ni nr.i!i.r- - 7- inH 
liuUH-. cicy And triVEiiriC ul^nKO. Avtrigi r.-^l-iy HLiy ood 
cdmrj^iKHL; £JdG.4;j. 


rvfh , Jij=i*H niv ii!"r\-ji:-iei' ™ much Ot lincde. 

But I’m. afraid I never ms cut out to he -i 

SoJushLan. 1 1 

I trlurl lo convince him that he- mijchl Ikl 

nislnke-m but I it was ihk use, sa dropped 
the mailer. 

Ihit liJiidly Chroc a'Hiks pjL^url hufnrC 

jrmmy wae hack to kc me — and this 

time On jpply fur a saki poslLbn. 1 was a 

El LEI l- :-.ir;iri>n| In p.'O Jiis riia:i^u i if ._1L itadr, 

Imt he prenwd so sure of himsdlf that I 
him a trial— and I fesw already outlmed how 

li£ IljH nude s>xkI. 

A $ 27 . SO Bookkeeper Becomes 
a $1 10 a l^ccfc Salesman 

Urm -did In: hL tl? r r<-h ^arp Fjj-n#rh[[s<J |iprrr v- i m - 

imridJit mill- e Juvr Kp|i|4.-:n>1 Iil ffi:Jilurm : i. r .III li III 

□mii.krcrK'^ into die rf«r ot cur Sua.’c- 

cot Hiy '{■ hr a Jbcmy iutiwr haa Lhc ml.c-.- ■aISlIi a bi ml- t 
Vrf^f cE «'i:rs ituc Uiu-ii, I u^kei Aim. iixnLly Jue LU 

HW T 

l! TOmE’lLTi^-. ^Ir. I, I ti*W 6 ia jrilif^ my*-r’l til 

be UH* Ll'ii aEJ I run. Vin? cuclhH xjpv era nnr -nukd 

h:iv.> ciiimndid iOrE;::i5 L uiutJ ii^r 
1*5 a wkittrihr Byj I d^l'ly Mil |rt 

r.irri imirr :i. :-■ x : 1 v 1 1 :i ■*>_ Alid 

i i 1 1 1 - i ii y pSiKLlj d' I L - 1 t I -i- L-r i L WiLli 
>1111 I c:ni inlii- x :-ul- ■ “.j., TiHitid >J 
mi tw wl:n ir.nfc fs: E V ilil, llixl |iCet- 
lildy l.lir Mrlll::? 1 j.ilfl-i WLLia 1 WC lixT I 

rc iirt auL-iJ s.l:< r □’!. 1I» hcjcr.7>xl 

to j nk* arpLr.ir-atktn^lb* N = i • i ■ « n r. I 

5 u '.vmirl/a IraininfE A-v 5 i-ij lw. — 

■whirl E*fmw1 Irr Mvp I 

k»km£ fi.i, 


How He Learned 
fo Sell 


|Vrff- Thr epLirvi fwrfnj jAr 'jfunMS-. iOhtW*. i+ 

JAc .^i-Vr JJrjMmnrnr. d* H£>J rnti^f fWf'l P J rrjfK ■: i,>m i i> 
vAiVA- vun.'.r tmike J.hr ,i:.tj/ far ; vs . :.y- ii/m -1,'jL] J, , ,■ »-h>. 


'■Tin- A'-S-T-it.— as- It !#■ tui=-, iTi m n I y 

1 mm ii — L jP. -;ir. r ;ill_ix!j:>. Cl LC|h 
tmiilIi Kilrtasen EoniKdinr Lhc smttkiJ' 
: 1 1 r ; : h i — .- :il ItlihioM FTWn \<’A \ .■Jiiriiili . 

u dir-ur lfo v c-i n c r a I tr-~ v: n A Iwr- 

1 lier.-i.-K itc MOiteml 14 rw nr ^r*ur \ 
AiMiciiLHin ii- is* b"iw EmrJ.H,-r’.. , i(r 

liunwi Aha I ^ ■ I r^- lip* 6n| 

Lht Idrr3 rfjsb Eyr n- «w!i ihri -irt ka[ 


Ullttl. r foUHd (hr r™icn nE fcminiTr .1 -nT I lip XS.T.A. 

tc ht JlW Uh:i( 1 I.rnlrit. It IlL ^11 Lhff "m^l. ry ' 
ODt CT *J.lrff ilbir.whip — JW |t;|rn Ikiv L-n |:-rr|iirr IBB 
"SdUlnC 'J'aa" — huiff Ei> ^|-.|«-iL,ui, Mil- |ihi-i|nK[ 
l>> 1 1 1 _ Ii .i l! s : [he Jill m-i-rw li-iw k>? l lii-r I In- Inlc 
fact, Ll rtiakul -i ll d lhc Emxc’Ki > 4 F:ih-Hi'ilUUhlp 
p[”':|>lc [ll i- it ii hii-l r i i — .ui.v.- hnW CihlhL 

r>h beccnu J. ^lrh! j.le-^^1.-. Use rblSuwlli^ ■ 1 1 ■: JiNUt i| l> ■ 

1 1 : >.- y EHulin t. 


la 

to 


H 1 n »I t Cic- nUKt | --r : 1 1 !:Cil frillin': cd rkilt i-> *^r-rf- Im 
ij*:L LllLE JL lick I kklblv L<j |U ■ F.>: I-Jiiicy .Lilli ::l, VuU 14 

r.-m. tJi |T r r :=- ¥ i i-j ' h iVtwn I tJBAc iri l.i j-flu- tliac av:>ff c - 

inn lu □ ] 1 1 ! y J.w a File* pt>:dUan I M_J. only com|»lE-Lir>I 
m |u.ri nf i lit i r i iniriEi. ■■>U i 4l: ■■ My ttti c:<ii!i hr 1 I could 
i icllf^ y£>. And Ja my worl a* Fjh-.min Tar 
yui! £ hav-p Mm'J i '-numculile KcaJani ic me wtiiL I 
Ji.-jcncd Ftc* 71 lht N.s.TA o:>-_r«. 

Salesmen Are Needed— Now 

"I am ^tiling my hqiy :-j much In dB-inll l^cmutr 1 
imoplnc thtii art a Jot bEothtf Jcllm u- !i:i kri iIilunil: 
I ;■■ ; k -:>l' c> ki tk n c-t 1 did— ,mJ whr> >ff >hi I J wckiXBM the 
4 mHrluodly In iiicftv. -± r ! -.-ii ccy. I aus n± inn r niwi 
W.-IL- any acLmce cIbeL, bcc>’> kBsper, nrinEC-r, mecbick: 
Of Ihdii toy *h>ju!.d bat be atU: ta da a* vr r _ J a* 1 Live. 

r<i • 1 nut Anuiw Lliu 6 zs , L thing uIahiL m ling Lc login 
■*Uit 2 ST - H ' r . . Lriin* yaa fjom Llia gr>>x n 1 L up — ve - 
in" n Wmpirtfl in>igh[. inks selling nwLhiHii— Ln yuUE 

i|sin- l:mr -vi lln.it "iilking i l IlBCc-iMiy 1 ‘■lt J UU give 

i|p yiHJT in>wnt until yaa are t« > 1 y 14 begin 

o-?!iiig -nr.-l rlmPi ihoal it* Employmeat ifuruau v;-u 
Secure l giH»l 


Book 


44 Opportunity In Setting" 

Sent On Request 


^taply u-ml y\y±r b-^ww-IuiiI eE*> AwVtfiiflfa will niil 

>V>J i.iCh'.uL DCnit ml l*LrrrFJ!Le.l{ Ir-i- 'i tlrwriMOf Ik 
piewit -DpnorEILnlEii-^ 1 1 1 1 >: m I 1 1 ¥ iKc 1: 1 1 1 1 ni 1 1- 

I, ■ Why [f:L dctbxdd IuhT ■ 3 . 1 r 1 1. utrrxyA riLrcifi- Ehi" 
topnlj — “by llit h 11 r Lilly cf -IpItMrfB LM ;tir! 1 1: .itIj 1 
bCutO iklht (:>jW — IrJlinjJ J ldh! Iiiiw llX t "i ru c* j.i wife 1^1.1 liT (.- 
JUU faf any Lut -uf Fdlmf. (prliiiM wilh th? had 
LuLlcri rfiXD lililii! :l-:I-> iil i. llirr nrinJh-r-i td ikr A’^.icia- 

-Ii ■ i:I I- :-y.i- - rv 1.11:1 .1 -. 1 ?. I.iri;r |j.; Ji.iv.-nr 
LlUa III ljLL-L.‘Xiij Vi , I i 1 CJMTffilnj^ r»jf M-ilr--. 11. 

M:il 1 ft'iugryBi IkIjW nt |f >.I rfanl l« !iy — j| niay e;hnr.7T: 
S lhi.- i.l: iilc I .II-. Aililri -,, ’.'j. 1 i --. 1 1 ^[.-'jnen p rrainjnj 


jlxt'lu, DcjiL ] S.A , diknK-j, 
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t. l«li-J#i: Fc-hit nir dull 
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By Mr. Wilson Ms Taytor's New Plon of Selling as Quffw ed 
it f His Wonderful Book— "The Science of Approach 

By TIIOB. P. CO MEFORI> 

imi b vrRn--nizfihim n f men who have tolbwcd 
Mi Taylor 'a HKtlMwla aibd suwjeeded iu ;l 

Ijl^ Kny, 

3'0N rhoiiX'f ahft tv tf# a jrt rt li c-k 
Ijv.i -*1 r AvijTi.-r .' | riv r-! |T h (Air <\l fJ^jnrji'jVipi of 
\fr Tartar f, simplm jyi’l 1 u 17 ^ 4 / l/J f rar^aijd 

3 ll'.'l 1 h 1 yilLI ! 1 E I ! 1 II llLlllsi IEI ulliCT ITil'Il w |"|0 

are so iii tally lie teres led 111 - filing to omd 
for IM 1 -. Taylor ’s book urnfc n^dcl it. Ha 
lui* HRi-Wd to stud it 

ON 5 DAYS ? APPROVAL 

1 venture to nay that sifter yon Law 
wmn 3 it you n v j i 1 1 1> 1 1 L.jki' h'o Emili'h, ISh- 
prie<! far it, but hIlhkuJiI yliii out f<t:l (bal 
nt if; worth more than the price,, only | L 
you injL n.'-jcMiil 4 tic- hoot hjick fa 
3 ‘nyUtr without obliitaiioFi , 

Y(mt OEklJOrtukiity bf jjp.'mi 1 ilIh'^L 


E faiw llEMip r HTirl dip , :Ui-ii || 1111 1 1 o i ls nf 
dollars" worth of books 00 iba sctcnco of 

Mili'MiELiUfihiji. rjJIcL yut il wiir Jjut LUklfcl hvu 

tntliLC t'lK IkREI I H^rLhVHTL'll TV I IIS I I I'l IIIM'lll'J 

lo bo the DMiftt important contribution to 
the science of acllLug that has developed 
up to itaie, At tlutl lhnt* 1 w*» lailk-d ih 
coiwulbUTdtt with ? client trhiliv^ to 
advert b inf Naturally, [ ouu£ in conluct 

will. 1 1 1 ■ ■ j r -rILiu. Ieite : 1 , uiul I Ivhk ihei md 

at the HuctOh-g that these people were 
iruouriog from new salesmen^ men who 

j ! l 1 1 1111 |iETVu>iiii kkNivvIrd^r- vvh:nli j viT 

their hoe. I found upon dose inyu^Huji- 
tion they SlmiJ (■tiioie'-d forty toen who had 

iwvht rti>h3 IheLr jjiudurL bufEjTV,, iLkid iii 

three wrdcs had inum-ii limn to b j 
Euper-Bfi teamen, linking double and triple 
tlieiirjprevkhus bkIatlcjl 

I was told that tire xnim tbrectU' rc- 
a|MJUH]hli' fur tliiri taLUCftta wah Mr. Wilson 

M. 1'ikyliKf, SilL'h lCfMfiuM<!y rif 1 1 is-= 

organ milieu, / wrl Mr. Tvs/lor* tniiwi 
wfr^k him mvl found him fa fee an er-Tru- 

nrtiitiiinj vTfrri . fri QWtf hour hi explained 
huijt nf thf , r nt$ f/mifamtrnttilf- of ■sr/Jj'r/j ^ h o .' l 
I And toni lyfritv jivrfu tsuff /w\r- watt. ond r 
kii! if irU, .11 f, T&ytof -S '.valz 

mo Kttfifih: tihd jrrartfatil f^irf njiry wilt?,! n-ih ulti 

apply n. 

1 renli-M'd at ofar Ehiiit i\m man had m 
tiirrtiiyi:' fm- a milliori other iiv-a LLkt 1 you 

jiik! lEie vilau ail* m> IliEif; OT eiujitnyiki^ null 

to #. L ]I. 1 djseuwH.‘d L with him tiic ad* 

vinsibiltsy "f difllribnltufi lh.iR hk'^jp . 1 to 
those whose aueoeati Lu life dei^nkcb ik|KhU 

s-lliiip T hr. Trxitll rw thut J " r . 'J ayhiT h n 
o'rilii n f\ i'.ii hA' 1 .: , 11 The »NlnCe nf _-1 jn-pfraur . , 1 ’ 
fmnQ fa the Mtliritf irnfift {hi* pf^N, which 

r-H the re-^rdf h>/ onr tuvttfa vrciKsi 'of prodiimt 

rJ£. , l■L , ■L , fri rt'Iliny, tiJt£ti/{^h ? mitllftmx 
nf rrirti -rrwd p s tf rh -m 1 i#j if . li i.v t /01 r nod# 

far dUirifaition iii o price with in thf r*r eA 0 / 
«r™ne. 1 further learned tlkat ilr. 

fjLvlnr I jiLri r 1 * r vt'airn Ijh'L'U .Miticn.'.'flfidly 

^qipK inp Ills i-iM'iIiiiiIk iil hi^ ^mkiMietiuii.s 

with such Buns fix Ihc Willya Ovedand 
Co., the StUili'lnkki'T t'ori)., Xjiliinnil 
Carbon Co, P a bo with the United i^tatofl 
■Lkive run Lent. 

Mr, T ay fat'* rwrifcfrf, ri=i mtftined inL 

Thr. iSVuiTirr of e A p \ r . h-.m n / , 1 1 yi: t /■ i ff 1 ,m 4 E 

I 7 N 4'df (fi men# miwh, He tHa&ti ) So ati 

t>tp£A of Wk’Ei U.'id ^lOii't j;,>OIE J’.i'n- hr*! UU[f 

fir 1 / 1 i z’rJU ij izjtjrfoi-: thr mirvfar ft/ iwn?i of 
run'orj# tffpr.*, fa doTcTTMisf their i H cit na- 
tion*. their nf iiQtattfip, thtir basi* of 

} in.'iriwr/d rj 1 d diiri-mui r ari ijou cun -• N ’ 1 r >v v 
frtfc? the fiiic <if fri]Hi( Jira-ftifirripr in Mh'ag, 

To k]kew r these things m fa know ijk 

iliIvileiim 1 ihc: prn|jer vv 1 l y In Hp|knmcb mrik 

nf all tytje* w fix eo snll them. 

Take n fur i , vini|iu , 1 diu n:u*i> iii Mr. 

J Frsjafc, wkem 1 had tin 1 nJrasure of 
meeting, ami who five months ugu vtim 
zi Fiiilun 1 ism a mlL'wniaii After three ice eh * " 
tourdnj on fh€ prituiftiw aa eii’d-iatd fa 
"The if Approach * " Mr. Frank 

HYJ r 1 r r 1 f fil thf fl r,:f MHh/ftA I ti i tWMlfl I WNW1 « 

< 1 1 ■ r r* ^.i,fii'iii I jk 1 hu 1 11 '£l n rniiiUh^ Mr 
I- rank E'ami'rl HivrT ?^O l 03)U in coEnmisfliona; 
-:Li n L i.lkh iu only uuv of a ulns^n ca^'H in this 


m, 

Mr. 


in Hi 


Uin-H IV :a 

n^tlu'T or 


mii|Hkn Iji'Jrin' — iisi! il. All [i rci 

little initiative Co di'li-nmne w 
not “Ike -Stu-ncf: of Ajqiroaelk’' will 
lieueljl you L 1 ^ ^n-jicly it J t ; i. l ; th. j hefih.‘iJ 
other men. You take an noM 1 lu deta'r* 
nikuiti^ tEiis, aikd ihu duini-ea arc for tbc 
mijkilLI ijivi'HlriJi nl id S2.IKI yCHk will Sun ifa 
vwlup m ysui up inCo the tbouBuids. Sijcn 
and mail tlie ntcarluaL cmL^Kiik 1 UDAY. 

N. B. -Get I km liook ond a nalyse 

yunhw-'lf — !r.ii jl vniLX IilIe'jlE ilei <9 Iiijw 

ym\ rani m d i w lliei i i . Sum-w your podi ivp 
qiuliliefl. so as to direct your energies 

I t’i h :>. 7- r SUCWPtfuliy. 



WILSON M. T AY 1,031, 

KAIJiS EFFICIENCY EXPERT, 

API Fifth Av., New York City, 

You Eiiny send on. 1 '“The ^cir-nee of 
Appttqich. *' I will either PC-UullI il llnnk 
hi you in $ days uflU:f list n'H.'i'-lpt lw Ti'll I 
send yon ^.CKii m full poymr-nt for the 
plain. 
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■» i 3 I m ■■ M 1 '| ■■■ ■! J ■ J M IB 1^ In 


AttdrLw 


■ I B I L 


J - I n .8 n .. n 


P I ■* I 


“1 P 



n:i:n r ni.Ui, Bt <: I'l qJ 
incthnnlMlI^ lhdincitl 
f*mc ta ihf S rlrfT 
Ecbuci. 1 ,‘Mtt, 40 fc.; 
h r i incti, I bi-ach 

u^M ^imiIi tc-C i»okx, 

Dn Ik# v.irk Y yr: -!f. 
Ikal Ftbl irtErtL Lbo 

SWEENEY SYSTEM 

EliES 1 



bj »jKI* F .4N 


l-rfll 

Echini il t nr 1 1 £ rj ... v 

- — r Dn : 1 ^' l z tt ’ j . 1 *' 

mrcunlin, | Airij life u Eltt w-. i l | 

L l.J.rjriMI.-# ruHV-Mitf y. 

FDrr Vi'ra* Lodny for iL'iwIrn^l f, 

- Utli Phwlftg 1 1 u ti ±w \m E"<cfi 

Wuckuiy 14 |i>. EiUliiuu Lulk.r In 


7 / ft- a 

Wi 



The tAa.n Who Directs 

t;-.-i-M'Wlii l^-.n LjuIPiKM tlhcpa li Bbcd fuP^hu nmJi 
■ v P I umiw h I Libber Aco'iiinneir. 'J o n:ivt tiic «on- 
wndiNwnn Ihnt erntt i-jdnr. wmit e miui b-r 
■s^imlnhEed. -irfi-.ru tp ■: o 1 1 H^iE^mb nun Ik knit&lt«l. 
Kwomiet rnnrt t-p r-nt inloelluct ■■ nd tlw rr urvip 1 
Tnpnt ina^f hr. ™ tee vehrit ninui'C'ii i:hart«li m.nd 
dhnwai in fl|Z'jr« ^vbpn<^rtviBl«l. 

Over EuijjOtt Ainericui c^cunis tedasr r«d llie 
per^ lcpp v( men who cun ft thi*. Th?l plwFWb where 

Itrxl iLn-it [. Lf, WriEri h*Ujr fnr kIuiieI. 

* wurw In AttftlttLijiK Ki-voq IjkJtuIIij 

KitL-r.iicai UtiivnrHilq.-, 

Learn Higher Accounting 

By Mail 

Tbo LkSiTIb mEih^ii -via Enin sou hs miil pd« tht ill- 


X 




r«k PBKr¥|i|.in . T W il.inJI Hiu.’nMi^ K., f V 
lnrr, r Ltomptriilkr init |->!=vrl -^ tUnlrmrij-nE lllir 
uiiiiLnJ Uy -3. ■■ tiLlf qf ■."■rrfi V -^3 Biitilic AmunLiiAH ineludiiw 
lr>«Hl>it!« Of Hrf- jSlt*LW+Hn UniUrulT Of ArtMKliPCP. j* 1 ■■rfj- 
FJrt nmj llTrinnibarlnr., i.t^ ih.- I T:r.. .l>If|. fT ^..vr*#c.ltii 2, 
iJILiiie- 1 ■unmv. l rr::il Lj* nd 3 aM|ilu JCanu^nmL illvui 
rIvF.f | MJ JKhj Vill liO HTPcfl ipbdsl iv^rmrklnjn Eur fhq *J. P. 

fi. KLF.i...r.i.-| ^ J14.. ■?+» Pkiw kwri -M fiiirftb |M y«F ippm 

v.Kilr- yi ■■a h-ilil 


•! : m r- 


h |hi+ -:im, k'n r hir 


cTHjrn: & liuk 1 ridi eihkiCIi if Jwi wiili 

LaSalle Students and Graduates 

u r wjp Tiffgar ipecSrline<l difarfnmiH eha bu>w be Euaid 
^n.rl.^.’-d b-j iirfcFtK*iJj;»J| ihfl li-rfia FaUm^rl uj oanmiei^ 
rir.l iirunnuaEInTLi m ihu llnlCMl .HEhLfs. Par inicuiMF— 
/VraniulnHoi R . Ft . f II- ' jt-nr-ri'rani Ts-lryni l X i 2Vi>pldHr 



IU 

Cl. fJJ, U . 3 , Flrii l 
fl. it . m n tt imp* * 

Fvindnr i ms il+. S^j. iflrm 

Oc#r K.M^r.''w^lTi,<pnl j 

Hiffiniuilrtn r-z-iiiip.LR tiP jJ p- -:pli', anrluLlLE+r n nti 
kpriwm ipi ivrLi. pirifn-Dnu fcr- n, EnE 
L-. ELur-j wriEcn, isdLnicLwd fcrnl iMfalliltKi 

Free Consulting Service 

Mm m. Ejt'ii' r jl-j-jj.-ni . pen kr?l iLvj Lw ■ nl IIJ-.hI L:- Eh. Inn 

um uf«. 4 i , ConiulElne Iv.tvIk ■■lilcti ifiw* ywk privlhv' 
or O^llinf nn dfl F kJ^IT ft In rvf.y 4 epbrtTr«lir ht 

1 1 r. v 1 :n.. -R-hrn 3.1m nivid iiik-jL h-lp ■■■r .v.iir. vl , I _ ■ ! : . ■ 1 1 .1 
1 -jiLriiiiun Llni-puniEp If x clurinif Irani cdT buiaqi I ■ r»- 
iiiblivn iml Ehtim^b llJ t jmV lil|:lil/ iiH.Tic.Ui LTJ 

riH’iii li »<itfpniM’E inr| ..jiil[-i>>->i v* n-nikt 

nn>3 r| I Ft I net wrw* ip.-r.irli c»nrvai he 
KuppiliiL hy any ul_ _r iiijLiLuL.il ue 


Send Coupon 


ffr will inut Full 
h1pl> A fj« mpp «T !,, TnJ YcnJi 
hwnrikm In fi .i t-x4i ihn 

liM I 11 nn Ivunlirifclcn Ei> mc-ni 
l j h Stu , LFilS junk: ti irua 
Fur jruut rtipy 
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Sirapwa ill Wir nnnl Pp^in 
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The Slfht Sm-Ihif TrolL-a* 

Not iJP W-Mc=h— An Aflh -T p-Jijr 
If You Lll Your F4nff«--Nn(lis On-ur 

Maklihii i.ht brittle* Sl>>nd Up 

Sruwccd Oulili hil-lL 1 cihkti> 
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C ontMi AnneiL|n«rnpni 
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nodiliiiA Mew — Ewn Prohibition 
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Hail ihi Slipper 
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For f!LRj.r A^Hesp. 
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practical WORKERS 

Haw i# ( hin pf-c CiBra 
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OvcrhciuL Yiiur Au LE-m'j-bilr RLnip 
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An Aid in. Dr-t*:r m jn in r Ccnleri 

n r-n Ynur Own Snup GrccnH 

To Taab for I nlaka Laaki, 

Cn-ncaa.1 Eha 1 r-nnin.E-B~ua.rd in a Tub-1* 

Tn Fxannb Inlcfd Line. EJ-l-ulLinr 
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When Ynur far La C^lrli 1 0 Fnc£r 
Disk SLh-pp-cj PrcTanba Evapvrall^ict 
ih .111111 Schalarahip Con baab 
Whan You Woelk In Hand Wkk 3 
A Salatf Caabar lew Ljuida-Ta 
Wand. 1 ha Anchor Lina fin a„ film! 

A Gn-rvc-aa laid l^niniriry Chu,tf 
Thn Snw-Trkit li PlalFcirm 
Turn "Pipe nrh h Ordinary Wnnch 
Tha UbbTuI Hairpin 
Snf-aby Pull fnr IJiciric SwiErhaa 
BuiLdinf a Clniat in a Wall Hnla 
Heal inp Funrl and Watar far Cab bLe 
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PrBMndnf Fin-war. 
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A Homamida C.rn-nya— Cutler 
Start Ynur Fumia yi-Lth Cat 
RaquiramiriEi in J?t.aE(em C-fh.,. 1 Lon 
A CZhaap Falm-nrvrin | (ll-niwt 
Far Qpen-Enrfl Splicing 
A Haider For Skiwf Ef\*a*F-P» 

To Krpp CaLua Warm. 

Barrel Makaa p Waj|on-Sa||t 
Mc-rtiiin g a HaFler Far Si rang l h 
Burning; H-p-ndlirh tm In the Daytime 
A Door Check Madp f rm m BIgfcI* Pump 
A Spray Ixri^nl ion Poet; 

Gn-k'-r-rin ^ bl.a Stean-.-Pip.-a 
Tn Hnld Shan't -TWj | le In, Lflthf 

Dop't N^slwt tlw Circulfif S*w 
A Flo¥-ir-P«-«t on n Tp«-Sdumii 
OWFII«fw Ice-Picki 



















[We Lnl-u I III- laiijinr |iriifiL-v-liiii uhJ liaVt |rfr-i(fcMi. bp*MiL td ytllL 
DinuUfLuray, n t l: 1 1 ■ L rtnl I rjiDfpuk ^iHi‘d:iLlu.-> — b>‘ f. ■ ■ ry Lind 
:i i t:-t | -h :- rx I i u 1 1 ir? r i - nl-nj.iriiL.il iW-I^ii nrl L'.'n-I .i !>j 

icicil rail. iJr^rimUaarnhlp [iUI^ J'llU IlL Iht iLM uf ^iKijlLu, 
iw--, > i:ii iIiiivl- I h'j lI'j.yiI -ul ]>Jj liaiiCrl:-, HULm yuU jL ACik.ii M-Ijuk 
rfki> ire nmhil. 

V-:pj IuW .lrc i-.ibrW urqRinmiiEy Ln kiri [tlL: [r-likiliL ckil iit ICT 
cij hail wlni 1 ait Ctu; [ ±.k nr-si "‘ftch ' ChUK 111 L> TjL I C ITI jjIs-Ii |j 
iL in miw ilrin-lB^i l3.r*r KiLilVr. i i rul hJdllilfl luipOfTDIU. Et- 
ifVsilj|r UftlEiunh. ^'i.hi ql-u-Lj|i Inim Iimu L>J -£iE'il 


N'c-L E«»ufh Killy Li.lnS 1 1 T: i T i ^ m e-a irt j.vj.ili't-k 1o IlLI 
ill-- piiice- ■i|^ri nw . All y>iu ewt<J U [rJning lc< iw- s-rc-t^i r«.- 1 
[■i duvet the c.il ih±l will dm an miXE dTi □ n L-y tar you., hi sin 
cr^iniDE A'irbofiL ■ieliiy. J_> •> ri ’ c v-u^:e Lime vraitLai. The 
fhinapj "I«V ! esitfnc+ nre neu-Sy rc-lij, 1 L-d give yen. Ett 
tbeenuRh. Twietiral iru^rucLinn t : Udh vri! I eiuMr you la itE|i 
■ul I lie .1r i J iiu: mm ■>! some i ee^iniffetL'n pvepdre-ii Lb >=u 
ItwUfldaf ,J -'xk Mill t.irn-- hi:! i ^jlirin bud beirls- Lo xiIvum.-e 

mravi, lEA'LuritG. 31 j 1I I he . . JiHn-beluworaLcLtcriLktinK 


TRAIN 


(IIIht in.liLulism. L )TU [IP 

□ nil •'hen (u HnH -™i lairr Iwin - vy 
yeu rim ier • hi-- r*rti ^Hin. W 
liw Irwin, lir^ kn>l iJn^ Jfiw 
vliliykiinn at nil- IH-i-nYcE ^ihj 
linn^ brierr jihi \«ty anjlimw 

J«- jr.-jj.TV 1 1" iu--* wh*l L/bk’irHi " ' 
3f[HI ill LrniFlinB whirh will Iieu 
DV irL.-l [nf jcvt -wrYicni ami i 

Lur il ii. J - chil li arK cliweiL In- I In 
m.in. Vtm Ci.Hi^nn will liripu « 
^iIhh|E IV ^niirw. Lhc "iriU-i it 
vd± y Llthis. 


Chica|ik ' Tedh" h?-* Its iLndciiEs rvtiyvlifje. Il y-m c*n'L 
eiinir (ih Chi ay n. lj,Li' 1 h* - II-.-.; StU'ly irasrit. Ttbfl i-jrbb 
jirnir^jv-* tp|i.> c|in.v|. Tr-ijiLent cuurw-: wilt tea[h you by 
Kis.il Vim ir-"|| hj¥P their r^rsnnil dirEcLmii. y«i wi I It.irn 
iJie tti iH i nupitrn methods — nil (his while balding ynur |:-tl- < :il 
jeb. train hyndml^ v£ nn%1iitKHi^ men — odJ ste Lhera 
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“ Today good old Wright came to my office. All day the boys had been dropping 
in io congratulate rue on my promotion. But with Wnght it was different. 

Wh(n I had to givu up school to to work I came to the plant seeking any kind of jot 1 
I was just a young fellow without much thought about responsibility. They put me on the pay- 
roll and turned me over to Wright, an assistant foreman then ms now,, I le took a kindly interest 
in me from the first, *Do well the job that's given you, lad, 1 he said, 'and in time you'll win out 

** Wei), I did my best at my routine work, hue I soon realized that if ever I was going to get 
ahead 1 must not only do my work well* hut prepare for something better. So I wrote to 
Scranton and found 1 could get exactly the course 1 needed to learn our business. I took it up 
and began studying an hour or two each evening. 


“ Why, in just a little while im r work cook on a whole new meaning. 


W right began giving 

me the most particular jobs— and asking my advice. And there came, also, an increase in pay. 
Next thing I knew I was made assistant foreman cal a new department. I kept right on study- 
ing because I could see results and each day I was applying what I learned. Then there was a 
change and I was promoted to foreman — at good money, too, 

JI And now the first lug goal is reached — 1 am superintendent* with an income that means 
independence, comforts and enjoyments at home — all 
those things that make life worth living. 


r, 


ViJi ■ejMf hp lp 




“ W right Is still *r ihe same job, an example of the tragedy of lack 
of training. What a truth he spoke when he said today, 1 Yoi/re gone 
' w ay past me, j \ m, —and you deserve i o, Heads w in — every time 


fh d I 


Yes, ir'a simply a question of training. Youi hands can't turn the 
money you need. but your head can if you'll give it a chance. 

The International Correspondence .School h have helped snore than 
two million men and women to win promotion, to earn mote money, 
to know the joy of Retting ah*ad in business and, in life. 

Isn't it about time to find out what they can do for you? 

You, too, c*n have the position yon want in the work of your 
choice, with an income that will make possibly money in the bank, 
a home of yonr own, the comforts and luxuries you would like to 
provide your family, No matter what your Age, youi occupation, 
your education, or your means — .yon cm do u ! 

All we ask is (he chance so prove it — without obligation on your 
pars i^r 3 penny of coit. That a fait, isn't it r "I lien mark and mail 
Ehin coupon. 
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HERE READERS AND ADVERTISERS MEET TO TRANSACT BUSINESS 


■ W 


Bates 20 cents a word.,, payable in udvrinco. Advertise me nls for March Issue should be feceived by Jannnrr I si 


AUTUIUIUIIJEK ANU 


a<’C}:ss<h: i j:s 


'L'lltr.LI I s ■ 1 1 1 1 Ij^ (rraiL HiuiranCivil fm mia| p 
Lh ■ SOiS Ekra. IMS; ttnlVL. tf-fj; 
w3 ; akii, JiflVj; Jus',., iij. i4> . iHi. i-j 


:M.f, 


S'l 

13x1 

fUJS; SIeJ, J.aifa. 1S> J Nil ruiTj .1 u ii ib| 

Uiii: uutf Stiffs *uil (WOO 3-IfdU PM^Llij g^nir- 

■iiLi ■ -s| illl-niLlii lam aa lunj if. |p, ll|i pdtiiik -il l 
* i* In T ««™. Mpp. i.it illt/.v-jriil: fr! 
iMuimfl m hIJ 1-. ft Jl. hi| 

M. I.: lb ii A' i uni |CLujk a i 12 Till 


I -J" SJJ, PIE PBTIM -Ii I 
it ■■o jIi m g dhpii-it 

ilrrs. frrLlv ior Jj*2 tuiiti 

nh At rant. Stfw Vrsrk, 


L 1 ! iltT.h 1LLK BinjiMi w-v-L nr m.vL TeK^Libk- 
EfWffu 1 Si 1 1 Ij I r-'hk- JluJIiUUf; ±! liuf-Jrll AtEHJiq, 

Long hlftuJ L 'Lir- 

~ ■ ■■■■ HI ■ ^ 

1 1 V 1 1 lEi jTh Ij-: ..I S - L.-un ■ ^Iniq iiluym, i,i:nm& »_ r.ir- 

I'itflm ULT™ 3.1-illuiHj l .ii M ■ .11. |HIVfr an«l |IHTT'jIKi A 

tpri-4, Fw fII fa™; llottr K'iari.ii&ra, pis; 

famui !,ir mrmlm, I'nv lal- ml nrr-. rnrn:is3L iEfciiiu!!-.-- 
= - : i = 1 1 p; l!nxn|.un/, L"JC a ViVsl C.jJ-.-* rf-'z.-T, I ‘fb-.-aju-.. 


Mu I? H 


fwt'. ^'11 


I'fll 

Ns 


■ffiMTi. lew ftwL nn rat-in Fu rnr^ry. |J*iil 
; ii»lmL Wifte rar brakM t. \[£L«tiirO 
i'litioi Mint hfc!«!hnnrt L Ihnshra, 

1 1 A T UN T— W r Lid for our lnn» HLvfLraiLd. CJnJib Hwk. 
" 1 How (a- OUaJiri k t'fci i-iii. fe-iuL uiqlIl] ur ihvidi. uii-L 
dki^rl^iik-Ji L«f StiY-rnl inn Tor mir i-r-ln iun kT Hi jwteiiE- 

jl>Jr lullin'. lii^Vic rtfnn.-nci.-f. I'miiiib j.rvlc^ . K-4L- 

eulsLIa: Ulull Victor J. J.itiiL* & 1A'Hi|«uiVi IS? N r jiicl«. 
Wiplil ii^i«-IL^b. ■L'.. _ ~ _ 

JlI'TIJ ICiilr-M HUfjfsdrB. Ifni- ii.. .Vl n tihjdiLicil, 
Djj I i ii. Ihi|ip :‘rj a 1 1 Kr li! (ar, *. i-ii 1 1= uil ? H. M F. . Cnli- 
llni tIj | nr. 1 [ii|jk iL9 IJih-h. J3J fWll bliiL lip. 

Umch “pL-ni Icit fll Pivlt Mini npj bl*-- , i3-l Lra- 

ihm 2 nn»I t tTlmflw nip^rtw, f %ra. It* r-i-ri*- 


i. IJ 
J nr 
Hn 

2 ill'- c , , 

Lite Uolliti O^i^nTur*. ur «ni.|ir«An:.r^ 

■wcmkMif. MuruTm. Me. Wrtlx: kir IMrgTin. I|jjII- i ( In. 
Fk--x«srfL iiBLiiiL mito rki JInLrrr 3P-k% 

IK-pti II. WM KniL l J lttriiu» Hli, Pip.T.Hvk-. iribj 

"^WEl : iflL ASS1JAL, JW ilrtL-rihj 1MT* liiiOL US 

mw ilr tIctb jeiilL ■ivfisi'i is-j iili-i ^l> i*h aWrl <£ t-rirli- 
C&l liL-'H 1x3 S lip : 1 1 1 Ii:Iim:I:Up EHfftMFa. 3 iib mif j-. I il:i P. ili ii. 
lth] nirvli.ii: Iia Tlip bijWit SUink i*f lit kllnl ner IiTIIm 


I . -i I ■ a it Enr 
I 1 1 1 l : I f* - Lc ■- l- 


r+ELlM, 

ii Li ■.iiiL 



r.ihl inn 
br >-uifB 


Jumarp L IKS, E'^liilliir 

iri, >'i-pr Turk. 


Smii 
niuil 

Cub 

„ MwLlilTr ~SS Wrtfi 

fblli Hln 

itu-kpr^Id liT^ I ip.if : rT“. 1 1 l i7 r |77I' 


hmiu ii in ii»,ooa 
>.4 KvLllHfl t taJJiT. 

r tI! 




]DD lC JW'-i prnlH,, — " VpiL^ir SHr-rwj ' ■ j;-!- m liurni v.iiLit 

Jmii iHSTT-pr Tan lull _ C. b#n 


Tantil. Lllirfl hiieI, I K:.in. 
I |1 i .:nl 


”|l. .;fc 


pflW» 

■U:o 


33. OM 301 -HlOvnt, CliUu^Qi 


fld-fa iK-rwr 

1 Ul LKfl Ci .'Ifi JT.W 1 «rp-. 1 1— -r.: r 1 1 nr Jr. Iit. 

MfKnP AWU, lOTTfl. S»W (5^. 1 »P WIT .i mcfiihk, 
i* f j l>: ii: “ n -=. T\lrf -i".? pr.if rk’.i lljr ^nctlW wM 

■el>J 1 eiiAr 1 .i 1 C 1 .viL iE.«|_ BilcHi : OVrn. r»: . F.»: 

Eia^L, W r(i; 3LKI, W.'H: jiri. H vf- jasi. tmm: j4x|, 

tin m; iir.»: heii^. tia»: ot-ri. nr. m. r?n,ir 

MJ!vJ LC flWI. SLrP-llIlt- Phil- or rllnrlKT. nnrt--Cfcli| ur 

1 'Ib.Iii. Tornjj- nr 1 -. * ■"-■-••! ■■ h k wllTi (o-.fi’r 

[ftirr^L C i .-.- 1 «:■ i y ihcirmH'iL tna f I iti.rpjn,. w Mrwfc hm d-ii 

-:*=ilr-r ivi * i i il. O r.3 1 p if arioe. fcefone 

hilV r TriJIilf 
rlz malw. 

INS1MII- Ixairr^iHBOt lit anI-z-Evstoali 1 lim, 

•1r*|L>lb Pftjlo.RT 1 : i :v;1 ]ira-rrtiSn UICcfUfna a.mt likririraLi. 
Ui;1;hlr anpilnl, Cc-t ILlllh.’ Mi niainl imurr -': - ^ 

It I riHLa , T illin|-'-d. UeIdIIi- f»W. .Ir.yi ii-Iii A-: !- In.:' 

jlwf-wjrlrf fjp.. I y?. IM^rlpnwi-h rrhiry 

St'S I h far mie lirf l jViI> h! tUiU^. ■ l-ILferi lihrrJ 
'IjtkIipS ul-xlWui i 1 .-^ I'nil till'd U gUdldDlML UW T 
- 1 1 inil | :r L-.'-i k, OiFl] «r,-rii I.’mIIIC.-iI- r - 1122 Uhawng 
Ii^iIlIIilk, CUiaiBCL Villus, Arrvlw, wcbfifcLy* Eiiiro 
L !^'-A 

TlITTILK <i II Tir. MAil. urn 111111113 lb e-FCtJ Uh iliu|F 
In inailba h Brttdt|il#lv, 'iV drr Sin iiiif i-'l ilhlnaC Clin.- lv -L 

3tk5 I tt fir inmL L'3tL|il!'N- tna DMNIbhL d.meicJrr c* 
lim iuetIlL IsS-flaf. l^farc- hi i '■ a 1 1 h! >‘.r UMhll |BeC fftir 

i . i ■ : . ! > : j; jnd Vila M-LJL -|i1- <v v W nr api|i-f !■ >? Vli- 

rifiin_ Tin 7 tin- I In- ■Tiiily Tiinlik 1>'< iliY 3>:l1 I- LmiM IU. 
tvo liniif j. i [A iH fe L | rl>-: fa t i 1 1mr- ocly. ri- 

Tihl ill. I & I'-lcpr AtTOlU 

rhSiin. 

ANIKIN! "ilto llri^ l« a ■Fnw^iiH ap.3~EiniH<- 
- Mi bi'^lTirH. Miy fq I «'.a m !r -.|ra- ! |rtf* Nink (l 
F'ldnci E6 tii Tire. 1 itl i' frw, faqiil:-^- 'ut r-T-i.n.^ 
1SJ r’LiiLl. LlncinMli, r.m h. 

A nfL.UH i IeE]>] "Fihd for iJL lan— »'rt dIT nunfui 

I III-. r -‘ j i - f Iirkv. L'lrtiYUr. HUHtitfilil i tUi AliflfUu 

rn ilk aIi i hr . rvli-^lirr. sull-A mJnL (i.n- -. Oilr L>- ir dld- 

lutuip and Pfi -1 E'nrli 1 1 : I ' > - 1 1 ' . MW IVLiiy, Write- li-r 

II ln-daV H;MlM felld M I hMol Ion iCM.ll Ahrtvil. .h utfl 
l h nrln CnnijjiiUJf; 11* Olhr Rlw H. flf. La ih. ^[I'WlirL 

TEHKfl. VniiMj-^n-anii f'Hn-H, ilxrlnalTP ii'iirrsm- 
(A"irr- vi nl ..I rnrli l-a-ililj Eft nv anal pj II Hpillwr 


KxCrft Ilf TflPFflL 41 ii a mail in Himij WPP’l \lili”-. f!a.liijr.Ui- 
wrl-rji rnnil hiil 3lr3llLnpa , r Tirr i 1 1 ■ n 1 1 ■anjr, 93? fl.-h 
f Ernd , Ktiiua fflty. 

h inlP llmi !■ -fe piil rr'iHralil.i 

■fvTTC 1 1 1 1 -h. Kflif l-n li.irri, I n>l mrl mil iwum. H i^ti-nN 

5»i Id ON. I k'LblLi fireu l>qiilT^nrnt CSk, If CnnriL 
^amiliUdtL Oiilr. . ___ 

»L £i iii| far pmrn fire fl.SUl forlr 

^:mra.nlrrd Urr-a :ir I 'v Ik ■■ W> E.iti- In# rli-a|v«t 

Mcli-En^. Irmir lib anj: r> t|&lili> Iiivk Ira ll# irnrlil, 


lEi.Wrm-^, limp Ufa a. 
itq -am-nniK' ' cfT ivlillfcl 


IHnf, fMwHra. Til 11 A 


■nruuilc (: 


Qki’rl - i | Ln 1 1 1 1 1 - r L.!ii|i|- 


INlfTn-E Tit+s inoyr irracr for A iitamDtilL? Thy*. 

I . r. - r . - n I- s. pim. i i|F[-j fend doilHc- mVlFSOHi Pf PiIIY llh*. 

M tern 5 prc.flL*. I>.blld fwf. Aiih-rican ^CHWffcd 
*>. . lipt- f’lnolliBPlI. CNiIol 

V [’ r.i ' .mdi rwyn F.iimjbjT Viii^H 

nllF faln-rl Ipi-inrral , taw IS, 

wksurACTinum 


“TO Onli r! JlaiJT uiarl# iri"niprnl- Tnwhlfa (wlp. pqfc- 
I vnii, L-d.|H-runi c.1 Ihii, n ■ u: ! : -na-.v I ! ih'#n I- : i 1 1 -■- 
' i ] :vd. Obi .-l.ir-i .^iKvInlljr 1.111C 7 - 3 . ■ 1 : - 1 S 1 1 - : -.a r 1 1 : .; i'-Tr,- 
TACF. CtO^liUDd. Ol 1 1 ■! . 

E!£ I 1 ^rLtMT.SI'.l r. bwmIi'-Ii, lajifil oai Jiiifirl nr|n.-_ TTn-hfel 
fti'F'!i,i II i-m. Imlo ■! • Mi l.il t'rir Im- 1 T1 jii ir.ii'Cnrjiii 

^ Vls|u s y, 2-1 1 wN —'ll H-Cn'- r. Nmr Vr -i 


HOAT.H A r.M J^'ELKS 


TJtFIE^ra Hi u l IIoilH. 

IfTTldi * JioL-iflim. TX ninrtftK 
Srw.>1. Al'iJH-ftD. HlihlriB. 


Pfcn|U»«| p..r:% [jj Tut. 
tr ll iJanw, T-A >iriu 


ITULI3 AUCKH.'iOPiEH 


*'CIHlhJi^l;ort oi-rj- hi l>.|>| ■i- qih^r. hVLIL Milk 31 llilU-S- 
iice j-jlJim i,n E-iirazaft.pi: nffillTv- :<r hit kpnwnfl TWina- 
imr CiCii raririrwlur-i Incri aii .| r-rwyr --IsK* fa r dll 
::uiEQM, enn xlljrli I In an 71 1 1 1 . - . ! f_ ]Lip[ prnflL^ 1«> 
xjfralai iiiiniPT faarV kiili-juI^h ; 31 i|*[-V tfUlSl A|T 

Mnn, Lpriiiira^ur *i .umpinjTi SB n^iL^Hi dlTfrt, L^jrnn. 

SJKSJ i r X'AkI €t|!J s ul^ ffAJllilLliviU. II LI 11 I 1 .I .I lUJlTB- 
durl« I Ini Llj'/i XL In li1ii!T U^illff S'iielt-L Wu tnii'Jiilrn 
feu MTC TL»U IIi^IilXl ^ :nl= Ii*r Um i"-nk lia-^LV. E 7 1 1 i -5 
KluFfl CuraEM-riY, "Valw, hHThirn Ha.' i-f ji-l 1 ■ 1 il FaTiLiJ 
I M g/' |f! : H "SI Sferrrl , ■ 1 :-,l;:i. 1 ILinnirf, 

1 k i m •irepifr Ei-iiiriJ— 1-anerarita- .priw nid ail 

KlilJilmg- la^Unnr nr h/urf. Entiw- W BinlTir : PH mr 
I'nr^ nmrl,]] jmr rri Ira a mlniii^ ‘Klfly i«i 1? i«rrt1p 3 i | 
T^r Ij-sm jzmr ijnil r iit. JrJr.lv r. Trsn^^t. Am^ 

iran J.jIji tnr.l Mtfr CumpHn^i 3CHI W”«t H fE Btl 

jSi pt \ urL, 


itrwL 


[►KMifeUJiTAJJLK ffk-tl it.es., H s ». 
sltlnn. knl !»-. IVrit kihL I'lEr^liiirtiali., 


.llPTMl 1 EHIrp*h 


"ES-TKS-Air Pnnl llunhli^hl Hn rJ |n«r Iu^twaa * 
jti-j- S i -- 1 1 ^ Pb - ■' | i-r ra.'iiS. rEnav anp; n| Inur #i:|^ir.-p 

A|VUL I lliiinlnj Ii n lb# rn: :l £ *0 fl» nln a-i — 1 1 1 r 1 n 1 c 1 ■ Utf 
:i :i J lIUjI, M iku liiuf hal|ibE -^fn N-Ji i|| kMtm xmL srninj fciih«- 
K-p-iil/ neCndniJ. l iiamCL^ j il- iH,Mi kiLL»p- 

fml I"i:!-il ilvEi, Otu? | rKilfcil ilrs li-p hn mji h.i'1. Iv-nL 
QrtpflU till rtvvhiL 4 «r |l il. riTvixnl iL xi k-r |mil 

■in LrlnL ii nut acil: -faL-lur^ Or.hr I u-'f mi-An B ' imuiH- 
-ilLifcnlV. Vi Iit 1 I 1 .il -i-r.ili ly Hnk jti'bt lifn -nilli ms ■‘-if a 
1 1 - -ul! 1 1 .; 1 1 1 h , L im jsui r.|.il Aulii fti.. 3lr-|r|. M. 

[T'a rs - qi.irl s lain, lAgir-N ijfanti^J.P 


arprait TJw- rump JuF FitFiIj. L'ail iJr uizuLu 1 . 
aril' Fdixl tiHuvr frtasi ill^ir^-il 3 -*ini. tkci in il«l«- icni 


-r rf 1 ■ T ■ ■ 1 : 1 . A lltibiEj" IxIhT p.ii'L LlKcti- ix^rr. Full iu-lnlti- 
I lulid tiUiL i.IrdiilKu.'p EUiiDiiL SLED lx* atnSaflUL WClhlUh 
-L' ohil-J IiV, HrtiE A LIT, Rrlllimfr. TTi ft 




riiKvsr, 


HTXKS KM 1 'i-llift-bltfilr pnuUfvp (Dft fmlrt-fcc+jTa: 

iiiliiiblr r-if ill HpndB"nU. "rinn dc-lhr^ iip, llubu 

r.-|K l,i % |i 1 rnrli. Ilpn t- tj s-nn-illY,’, iinLjr mm d*,:l ir 
V,-||I,- far Bllfllfir Sl'>li*i l.ilK,™Enr|ri. On«| 
Mr- :i-J. I.nn ff TPlftiirL 

ll.LM^Tlt.-yTILD CutllDC fir ft kMHd_ CkDfTPirciL 


iCnlUf J 

Ill'll -i:-. IVi'l .. i\ r V f ft-ll.i S |' 

S-LSf I ■ I —-- tVLtijiiiK. E-H L'lJ H 

■ 'lltK-KVlJp 


K^nillri lllhbfVtlL Jfirn 

['Jill Itel-rlKfTT ^in-rtv 


]ir.[ »; [■Itr'NTH— 5J-II nr ■n.nn-'rtL-.c.i. 231 Jl, 0. r 
r 1 i'',.- i V:-il iLi' a rji l ■!,, ■* l-g, j II i' r 13, Tfji’i irnrairr 
]JI l(l cxiii|:! h A, V, ~:i-_ 3~iirC.L llbri firt. CbiNiCJ 


JL H a P*IMI II ^" B 11 » I ■ ™ BBb i ■■ 111 

EM^Irhi-s^ra, IS| \\ ■■il 1 i l: 1 1 k ■ viiILl, 

■mrrl, 

MAKE-: Ihr EJhC tecLv^. SlW»lF7 
Mllli lAiit |iFlbl El Cl-B'IjL UifIHD 
HktEHL 



bap. iii 


r-ri! Inft-nu^iimiu 
UuniEi-’inr- XIb.Hi. 


[JH In. bull Inn tw.'.iir n imLiu^ 1 din.fJy|Ul 3, 2, 3 hlix^:. 


■Exr il il I x , ” lu- II! in'ln iiiL-liiil I r. l^jaLlMiliL S-j *4* 1-2., 

Erhiia, y.-Jd >milli iLnixil Hi p i®, E'liLli.l j|iIiLl. I fc i”ih?y]fc 

«..is: ii, ^ ^ ^ ^ 

~f: l.l-Ji T iTh ”l ■, N Vi I s-'-ttk ri7 UrvwmiJ rJ‘M'l ' i - nimn 
iHd *1 li-Hfe Tew cl.— ftTlccccc ilLmitiiitt, w mit Jhnira 
silim I'rlni Chrtrt a^cli^L r-r KIC’Ttrlml Wlrlim. ftw 
77-: prp.:i.Lf I ill ' i'iiiim. Klcolrloal Wlrtiif Lviifrarn 

IVfpMf , B ed Bin, AltDfMd I'mnifilTIBH, 

L-k! Ie I M USfT Air Wi iyL-kJ -fkfetlDM— Birf nL^ E'l-li+. 
Knr l»' a , h hilt tH.-|?lziTiLjif VliILD llil* I* 3Q fSCnlleni bKil 
Tin- Ijidhk iFHHUI krill FFJIM'iL-KIHLTtE ‘il (.YirnClii ill- 
sjrLfcv-JI nrr f-T iplii^n fflP IWpind WtiCl wftltU tn MhI C 
Bill In till- r j - i 1 1 l! 1.1 t'niiil'l-l-r 1ii‘l Plillr'Tlk Ibr IrU'L- 

bnrc u : ■ I HCf-lriiiy; i >|"! i«ip ire InelwSctl. To ili-|X4q 

il a i'.-'T ri-iuiiintm ■'!|'l'--, iin ■•hS sil i i»i‘ i lii- | s rl i-o 
in .Tir, Hu.' m" riLillim l:-> SLflt T- IKlIkrlJUrni. 

I 1 hr hiitan- SEontliLj. 4V.-4 Ifrlfc I^ITtiI, ' 

Vint * il y 


"SI4iU.4i:H Ikumw Hlmiliiinf Aoiinn-MMntF- 

■nmD— llft-rilr-lW 1, l1r_^'*-l'fT vf pw. Il rmn- 


_ . r _ _ 

■li ti- lii-iii* on jritnrjqq jLi-rf-rr r ►pw m 1 1 n a* l^nruplo^. 

Ei-'IJh -uod JM'i'li-fklloni- Liti pwpsi. >'-Jl I j \ ih^intbl. 
ti WJtiH.hL linn. IhHik lA'i-Arlirn^i. Tciojldr art- 


L-nm 


■ • 1 1 ' I ■ I c. 


vrt*i -Wi Ii Stmt. "iVm Vorh. 




JJ 


TTEUHSfl A VD flOLftfe EtlSl'3 




i 


ST j-: r h p k I -mi rirLi. N-YYf 

. p'-it 
r- 1, St 


fir. 


tli 


u-IiIj Bp- 


.JW , 

I*. mil. V-'-r. SKil "‘■3lli]" , wn|,HnC. IrniMlllf |M 


i-ft LJrrlj-at roms-our^d, itronpr Him nlnmhiiim r<-rX*-et 
mIhiELucc' fijr j.C'ijI'Tir' mlnjnE-'H llmt nnd him. LFi* 
hi . . •-■.■1 i 1 1 ■ ■ CON* or v.1.1. r||iFT IT'Cl. PH 11 'IX l^roCivL 
Sf.diPI'j r»r fl.il : P r .i pr lh 1IM & linlted Htilrt 

.4 I Y M> ,| > ft I Y. I I I V Mririsl, ^ ' 1,j- • , 

Skiftl^nsdncani U ir,iin3riiir|Ba OiPTmir, IfW II'nrr1«BF. 

New Tc-ih - .. _ _ 

~w1£ui?isfi idiiii j, fis,ui in pun, n-j^nii for 

nil inirtivKi. Humll rt-il. iaii:r:'ii' IiiIi.iiim lli— - > tu idx 
ir.-rc-l lii. Ilv- ry mrL-lia.nii; <■ f - ! . 1 |r, fJs ,m1:1 IiAt-i Ciiui, 

| ^ Y FTTI V.'rl.i llll.! TlJ , ni llfe llH. I 1 , H 

J*l TrATC1TKK fc JK^’RLItV 

li* VijJ lr I ri AvTt F r ri-, [far h:j.lltlfMLly"Lll-^r- 
rnjljil Ji-rffLiT Bftftl J'i> I.IIXM E-DT 1537. 'Stifll in *L» 
a Ciiltf, M-131 l» *cLU Tic-ft- Id LN.-CW Tjrtlil''. Wi Ifuifa 
nr !iy [»UH Jim mr*e tllklL H' 1 j . OUf S JHlC rrt J l- 
■ iri-'n klnl ii mi r-lj-1 OTIirmtiu dlii WUP pKriMilAh. 
fVnt ItfidtT-i-Tli iiriMili /l ['ll. JrWX-len, Wlml*- 

■i li> s^iii -i ,-L V ITv-jh', LX'liC. |T, S ifauCL tV a L ■. a 1 1 . ■. 

1 1 bi n i ilk, 

lilffTlNLTl v K J'.-T'lrr E"r rUfr^tnilifMliiit bfi.'t rr-. Unr 
i-rlCM nir^wi'-jnkO Inw. tfe Bisa™n'« ip htc yrn 



DfeELl 


"Cftjr r. h J Ti 1 TOT :"|r rkl-l 'IT 4ml Tf-r «ir. 

;-i l- m uwidTi^ H Viiiic-. R.-rv1«. fiitlurijctloii :-=- ; ri ■ - - 
M rMTHM Ilnll'hllE. eihkMD. tuanoli. 

STd FYHdT* eaniU4ti«fei -oiidE 


Hi ifT hiiltt J.l' ki khil "VSD FlLr:-" 

Pj- dii-irkiiC"-iJ. r_'Grar*tis Ln pin 1 

v Thn r ,L ]t^L~ J-wyh rJ. Srtknrlnii 

MR. .ll>4 : Hlll‘ih,Klt; XrV. Iiwliy 
"■giLkt-JcrtlDa AiliTtiKliiii It.'i - r -l:i 

v in.-- rtkIV" Ln'i|Hjrl a 11 L ThcIh n hl--li n 111 . ,, 

">j ■' il I| h I* I ■■ rn El a I ! Ill "-Ifaw Vi 111 Cm r-.' 

l'onnli T Sfl'-in-] M-^Ihlr EV.'imlily." VunVl llkn fa 

1JWWT. TTOYlldrt't J-rni T 7-lYKiUrf tlfcM I n I- J . ■ h L ■.- 1 1 hi bp, 
[''■T-llUir jyi'-oir-n 23 l,U.‘E. 1'-'. 23 1 4'L-lt Bib ULCIlL, Ei\'ff 
inrl * 


ii! 1 

E&-: War ^ 
IVlIlmTlTanh. 

1 11 ■* ■ 11 ■ ■■ ■■ " L" - 

fiijjiy nf In4 
IL itiilIuEiii- 
5 »p?t-p ini FarihiiEj 


AlAJTi ,'EJI ?I!C LEH. UEUVCLtfl, H?7! h .E*E.I h.H- 


sS 


% 


Ni ff 1 ml . i l -’ 
np. Mijbnni, 


jurrrij hi 'S'H 'Llid alL uifelHri, IS. 
it i iff Fiymolion. IihiicL 

Tirol ut; gtiM^imml:'!, I’ir^t *Prtan, ^nnib itioioT 
llr , S3I« u«i. Jf-w p&r|a <ii Ht *11 III* Hi-* o*rrli-| j|j 
■kt-wV. li.irLd jiaFl-i giu«] A.n nr* <dl*0«UYL. 

l'-X|*Cfl O'liairirj 1 .hi nu k> -,H. Bl'III i linn. imilBUII- 

■ lr n JEi'Icrs- iiirrliiiiin] tll.in up. IlMiitMMD mo Ion 

nijp iptaT^ilhi'. U'rLio r«r Tdr iMWlplQ InlkllB. AmifTl-- 
r.iai n .l -,ir rjih H -thi M a y. Ifar4 . i. L'blCfcgD, 

IM. \iniJi L In LlXd HdSfrJ. lieetliiur. Hi -minium. aimL 
Eliilljb U.M vK^'ilU-- ; ennibi mk. 1 Ml I j I .- r I ! - Ib'iH Ip 
Slftl.ii, Nu* Ukl UktI bbVjCh-4 Sun in PbUl Wrllrt 
1 -v."l I ■ - ! mi. 1'ln.i Ii -■ A. ALi-bldi'3, ill Irli'miL ^kii'iMLn, 


It 
31 - 


L'ft'ln -Ci r, S-'w V'vh 
an-i 


K 1 :1V arul hk*!) |i a 
TTlOdfl for ! ' 
[TCtri ■ k,t | ' - t 
M.ipwhsi ! l It 


i^r 


amt .in i »*nr|i¥i fnr 

nr PsL 

JiWWfi 




^M^rplnk Lu Rr^crv 

TTxf i'krt* Jt*n, Brncfclm, 


UHL-LJILT nwrcgr ht- Jihlf r-t d[ n-.w ni-a 

‘bi'r'Lt far PI <r. ' ill ■li.L]l'.-l lll. ‘iV'.'^ierii ^'lIvYlri 

irfoT 


inr. 571 iifmtiH riuhlUinE. E^nfCT. CeIhr 


■:l‘l"‘.-i. 
rt Cnni- 


Sw-fti ril-ihni.ihlr-nt fci'l'iilil Inul 


5 i' ' 

Kaa-L-tur. En>liaii, ECi.rlL-y-EJi.i- 



■I I I FR.'I-.T' 

tL':Telrl, if i'3 

■J |>. Tip.-?. -Ufd OMcdMliL* kC ub-^nmli'. 1 ]UbHS'Ui.-L 

lii.lfatlfi ' A '■ frcv. .taili Untiir Cur|HJrALLurk. 3SJ NVacCLi 

U' kjfaii A X' iiM'-, Roeteftiff. Mw TW, 

SiThr iLK "j i i .i:^I5Dfmi | wert *Mlc priret fra lira. 

l.s..fli' si'Mit qni I- in,' I l-ithn. a^-llan 1 *. KXMlr|r>r a Slm- 
i|n.-nn, jEbrjra, It, .iilinFi-SIrim'-iT,!-'. and oChtn. TlJW' *1)4 

l-bM Ht Wfr mrii'i'lniii-: sfatc- iIh- nniril. MuMn*-* 
i>l ■f'T niti *i |«| . inj ei|.irniC'.’.-:l nunifaE eoTiilil lDn. J I- 
hh.nlefi - ii i7--it*il- "F.' 1 CjyL 'iV. QlijLi OompADj, 

v A'.irh. Sf -1 r V y. 


.it] Anns 


AllCl'L 4^K! 

a 1 i 




2ii fa W 


far Ellll 


L fa ^ in-LHi-j^-r: Pr’naii'.iijrbL mocona 
1 1 . I r . I ■[' n - It priftt, teat* J-i'Ur D«ils. rt»d 
"I 1 , B.' 1 ■ o r riiriii roY.'. ?4 1, i r i-; JL S ■ 


TIT, IT w • r,.i.|,-| LV.jiJ; nr m-riLriKjtb- dirplkhi: ii*>f 
mdr. woti'h ce llbcntim at nUlur, Sc kunrp. E.lU^l 
t i[i r i.r rmprlkr >3R.tiLk«iu , J tc tmeh. ' Tin-uaUHli £if 

I s.irmranwt be**. frr,n<hiril t'lfBl'uefltes- ht tv l>.vi lLu 

N’l'rnr f-npt, Hrkth Almilin* Compnn j, JOJilit gu. _ 

rmiPI.RTR H'i nF dn-niiih'i at the "UlyTtr U IGtadklF-, 
.1 United Fil-M**. SfandaidliHl Alsrr.irc KTijrlniL CMrlnj 
III ilvV#, Tlrh TMlUffar •■! I'lll-. HBM ill |Ml-tk ■lid 
Ifti-iftli iiC I lirtft, MjiI,-J| fl.im, l k-+fin IfapIpWiiff 
nipy, 4V.-: |jai> r. r ija ry. 

1 5f V hi K’Tl'j' ll ft- likrarLrt n e - 'tif i»m.i 1 fan wri r-F fat hup 
F m ljl'_^™hFiS 1 i* .ill, Rsij'k "EEii'i I*ii -nf^aiTi i PlI- 
Ht,' J Fu'iul JiYnhl Hir aki'lrh nf Iniriihl, ■■:■. f- ■- miff riiilnlca 
' t iCF |-i I- ii' :.l I, n:il iiei- IIIpIii^; n'lnivnrvp, 4'ncii,|it 
niiv. llL'a.4 aafaft I ruift, i'IoIjitt J, faM tf SCYrm- 
iiy, LSI S'ImL, U'pihrTwtFD, Pl CL 

WK Tueh- ^LtIw-^Ic'I'I-p JUt-rtejcIcd— .tirpitM- Ow 
SflnirlHm, lq.prnri-4 yTl'imil I Milling L«ilE-H. Prrntfll 
' ' rrj ran Hsirj inirnrclcn. Ifarumc-r acid, AibVnm: 
W in ! ra iL-jr). JiiAmt. fli-hd Em ftai- McnldiMh. MoDfr 
4q*1>M iribCOL. L'Jj Ft:rJl Ii W*Jfl| fk ihvt, CTilL'l^D^^^ 

THE ArTuTHr — Aciiliim tSfaf P j M li kl-'r. ii- 1 1 IiiiwiL iImii; 
Qj-r-j|jLjlt* Lim-a xnfl i ! : j [i ^Ty hTY k'TTJC**-TW- E=''C''1lpr- 
.i . .1 ralLly uiifthCiiL :->h fe lilrjr-1# n ml rfer«^bft -af Ii:l'Ii 


I mil 


Cflffl' 

. ICTCH IM ffeEBiru' at 

a F.nl. E'arLH !:■■ -.| ■ r ■ -n-', P, i,'| ",V fur 

i Til -Tftfl ii tMnf, Hhottip. wlnimffa , 

THE AiTiFHLraiTi wc'iiiiftl Gf .4 yUtkv n,nDDU»n.f t 
■- '■■ iHihfliiore d iliw i -, \|, .' .i-ir* '--E tii*l"»' 

I barn 1 1* □ ItaLiili:-' In laurlli'a] ■■rr-T,a'nHrsi ', m, 
F--Iiihi 1 cl Adillurv i'-jil [+M. I’ \ S.,'il Ii !!■ irlur. 

ncrn-i nr 


TltADK BCFTCkOLS 

HI3.T3H"" 44' ■ 1 e-1 i I eui b lof 


jin] Ku^-rx9jii|j e 
h rrS b+>^. H-Wit In tfc# 

iSafkrL Khb Fn&dHraa. f7a!llfimi|B 9 

*■: 4 itlS tin tr> 3 3 ■> PDEkbc. Lnrn pfliOTK-auanE. 
talinjc. sIbti. scvnlc is ] r.utc- juJackne. slioweBnL 

Ina. F-xfalna DfetklDOlie: Jl»t. Cb 

13S fa 


BclibuL, III" 
Wi-it, TIE 


r.Li ilngij,- Erw. 

Wwlli Street, 


d*fa.i- 

writ- 

ErkfD F'lnd'j: 



DillTdir'ATINCi DEVICES 

CHWnS" 1, fiiirillr.^rtr— fc iii^inc^ rptifcr, fa.BD U[K, 

fi\ ity ft mm% ttthtl rvn. ivnell. fjirf+wftiAl! u 0ub « 
Hiiilln fenw ftrmi T! 8 ^- si. p Oan* trlnE Tcm ek#iI 
m*u Bwklft Inv. J. v, l^irWa A- Heniw 
xlUuHuch, L'-'n“ii'.iriimi 

tviTtFL^ae 


Fl'l It. thF .UT.ilFiir n-irrKu pi.m —■j'hC' JhdlD A ID kt>HJ r. 

lllimih hri-T-rnlT-hin eralB PW JCf, 

H3 4EPLI: 14' III leu T nml How fa Wmkm 

TliEDI A prod boib roc EliL- EllJC.,jnL IhiII* AuibLviir 
prtJLClliHv '.-^fal rurEl- IL ■iiiL LLH liF ibi MLtpI 


rj* 1 ! 

1 1 ' 7 T 1 1 1 M n L-_ FI in- 3 faiil 4 IM Fill lOail. RmAc IVftpE, E'iiimI- 

Wrrf Hrcli -MCnvL. Sn 


Id r H. ii-r...r MnlllMy, ES 

riev 


Mr Y:.:t 


AVF2ILtfA3f M.lOF TOVa 


.4. .4L h.l i 1 1 " \ i,|n.l. Tnji 4 Vbiit,--I, .Ii: ii|i|Mirtimi! r f vr 
L.-,"-."ft-urkrr- uit mil jnLv uni nuBufidurnii mi ur^H 
-'j.lr. I'r.lizzil rrt iffuiaiLLIan 1 1 1 >r 1 1 1 -3 i-i "J i:y j*nliL-.-ftn l 
ApUJ, EiltY, Uirlcm, Lfaim^nk Marl.iaiF iJ-nni, SCar- 
p'i.ir*. ihd irihrf Tufa a:d| TfafriliML >i 3 rp a! n I ■rkarrvii 
lirr fcnsliiH* rl'.'::a |"ii|L-!k- fuf jiLslvin inii ZsL InulnL'.Hn. I^pppr 
ill iiixii'l aii 1 1 fnliini iil Aiui-jacan. ^cii|p> ' I . j 2| 
[Viihril hi il* i, Can-uLi. Hi tbfu jdJ bilb ilpviir >4 
ii iCb u s ■ rf BDyCHU ^rrm riL Rflmr^ xml Cnv ili'ilmi TOnji 
ran-W AiiitiuLU imlicnbBj rl m nil ■ 1 1 : 1 1 r:nt|ili -nciin i 
lurh-H ar-fi iriLx1ill--. il. |F«nfilp ijatnnl, M.irhliiPni-s pp4? B 
CiiriV iii.-ia Beil i in r-Vi|. m mElli-^M I hi-. TL? «f 

lilt f:»i* IHI mLlIiiiiiL siiijf i-qan|i#r 1 1 inn. U'n hjv tp ij mp 

rf ihXrtir ^ufulri Lit V-tb/, ua ; Liif; llxnE prLor-%, A l I rir-" 
LlTfi lifii^% i:lTrtiJ fiir irauiir-'l ltlihLil Kii^rlinirii nr 
hla'ilSL lililLWly^W. H'diiiH il n=>a iiiuNn baiifi mmpifl p 

|pf? TiDlir. L'xiLlz^ fisilu tilirrhx fmiu 13 lip . If 71711 

h. -Mi t^:i|l|i--i. MWl ftif btiflClrt alkl hiT^iHiuiklan. fnv 
Tnv F-iI.lii-r ‘VlftUUfutWiUfi I'liJuiPXJiy, 23 Uiimni Rciutp, 

New - - 





MOTORS. TCVlllN'Ka, MACHINERY 

■-.M A I .L. Uni nix jIjS ■.ri'iiiEUI IT- riCUi I'.' nklliptcj fend 
i hfll" mJif. till .il l ffelJl^ I'T CUITcU'!. J Ml 

]rrriL>a.1< ArEiii rjr. ].LV I Llii.ii -4 I-. L Iilm ] i rj lv *. EkC- 'lid 

I :..v. ,^>1 *m| IL1JI- 14*. J-L'liiiil lui, WhL F\nd, I’ilLa 

I 'Urifr, nunf j|t# 3|U 

ILLUhrt'lL.T.TLU atfelof Jolt IhiM UmrfiBv 
iniilKi Hmikun, win. r-wiEibrs. poroelulit rapt'EtaJ. iljiu 
Ktonrto (st 1IT IkiUEh UcuV:-; ti Ht.._l!bbnfq-. 

L-'LLI^I-'H-iS'Fti. rtmp.ll irram Knuiiwi. ami Baali TA. 

iM«41nc Endmrn. li. V., 3 **\w. tfh.vl'l 

l\>i-ni-L 1 ] . riri. i , ^.-iii..- cm Utilities j«r EI-ut-i]. E ■■■- 

v r-xl Cii lLtvfor r'n - Mj ‘Mn i inilni j'k < mriED. 

3HJ hi-ipf i'l us jr y. H, l p . oj> ■ nr-- tFeo/erp] PfcrttlL 1 

Slid n L ! ! r-r n I : ■ r: ■ !{a - il| iiihY-ci; Lid VC'] I , W ■CJ-T%? 

I ili | *t . Jlirptal iiptt, wr-rr 1 1 1 1 □ 1 1 1 - k>r 1 1 . (TUArVltKfl p™«L, 
IRW Aii'l (ELm. Prnn»ilTMln Mutoe Eiobune*-. I 
L-mtf, l-’gunirLtniH. 


FOIE THE JIOUE 


hJIiANIjEATUEIL* Clvk Wnrh-i |6-«L L (l - .M Jim 

L-iie-j fium mur Im IwinK-rlmi* Fd^FyWj nail 

sl ||*|] Of**. I'PU rinj Tiii.krf |^*hL jnCdiL L'-iMmU ftrtJl* 
lie rlMb t >> T PKILT IMfndhi »V ri*|ili*L- WTrU'OUl Wi-rti 
m. -uld cli'itf'.a Ij lEb uiirk-i biTLiiff rzuni'-n BE hi"li£J HT? 

i::d | tfei+. W ri I -r for JnlApr 1 1 . t ri ti 1 1 pc T h* BMM. hrAU- 

si'll!: Imlfe el nc fc Mr-TtT niiili ?i Rtt,Gb, TTli'ifh: I-el. M«- 

I'lW-ll, 8'rHiliiylTl^lH. 

I.aEDE.ITUJLI AtfL- CHEMICAL BeitYIGi? 


i ' H I : ''I ]i ' .X Ijrt V dTir-Fcniil rjH-ma-rak aiirludLiia l l-J I , 
U i J n LLE AnUmPIIJj Tic. U.'iiMJl murf-nivnE. lur luUt- 
d rrd ■ at iSC-flmtnlth * ml SI LabuialMI -i.mia.ii- 
1 th— a l*rCiu *cl. IlKl^Lf* ■.Inihcl lioi|h huliT, >-f2-rih- 
ivrfj*r Tir.^lC, fUmri, W Ei^1-|i|Ih-k. 1 viL-EnCa* hcfckr, ft(, 
■<fr^ IlfiniA-Di:?—? < l llLr«Bi,-ill 1'iK'iiifll" In. In^iiii- 
lAriunii( juanEri-, f Jfh Hi'-*-. niWI. ]J|^r <tP. Jffil 

fl V.rluiL-ra.1 I-! CanJI^Df. Oir[)4. SAC, S 

|>.| rill .Hlr^M. V«t 

fTsiTaBwa,, I t iH-rinw'blal L*bur4- 

I- MUT ^rri,5ak Hmr i a>.J_t»:. iiiiiil 1 4m, Ma 1*4 

1u|*. Alh W ]Ij*"I-:I'‘-M pi--- I.Ibm HrlrnlLlli- liMlItutrj 
IHilPriihn HlTtff t. Mt. H'lln- r. TittabiLTiili E'i c.tiit]t ania.. 

. . H|B| I- — ■ 

FftELUnLAB 

fTfllibK rpnri wl ip-tUft rwF- 

SIiih 1 1 1 1 1 L*-l i i r h! r.i?EC- EblflA Of llRl' /ItThhlUCI II^IKE 
I'airjp# i l !‘ lil 'i J 1.'i.mMi^lM'‘lt raiti' far Ml iitjkp t1i| - 
Ivrli-H. ] ■ i -1 :j 1 1 1 1 b Iij i|l'"l T'f |ir. scirr.l i.m nn.L ainir^-Ti nf 

> ,i|i| l> B»c«p L II V Pll fqmiulis. ]r>1inir|.,| 3L»-El i,'l# 
Uiuijti. I IV — I ghh H|r T M.U?ir VmH I II I. 

*it} vwTUK-inL lu'.^c v- ii ia klu Tormulu- ahJ ubde- 
■fftf?|« J JV-rr^iiiL Sc. L'lrnrh-I lHii'i, T.VIciiUi-al'ir, 
r n .j i ? ti p , 

]J*M AC- iS KV Jl h K I * I KirTTnuhp «ils ft, TSmI, 

Hdl-rs, >'DTITi IL' AfT, CfllcAPK 

m rH'ijL.MlI-.-i.M, all T-kh,y. lllilT-urill Dlillirll^nilXH. 
I’rwt'niri 5k 1 , E4pT Ji.iiii > SIS DuLq^uA, ] 1 1 1 1 L 1 1 -*i J p3 Ll3 . 

rnr iyM. ___ 

Pnrmwlln I I I Em BulliUMltt. He- 
rhint r i R-"-a Cl. KlnL-Wlri^ iLrj haESi-rirr, KtLlV>;Flri£ ir-1r- 
i-r-rp, |:l«i1Ieh' ?^nr. Uul Irn Fi'iLlnrl inn 3ku M rtUSLl 'If* 
riirmiiB.ii! 'Jlr, Rcitl d’mrfli.qa ni3 rubli-i il. FCfDlUli !MW 
Ifh, Jliirmhn U ffrrl, llmrE, ^■llfurTili. 

=v liailnji iiloEr?, IL 
jSMilTillr A i rinlr. St. 


IViUJIL 1 ]^ |nr mptlnc alnra 
‘cwlr-ari. II. liFVK'lTiia-n. TI LM 
irEmh. 


■JUT huhL-aC, I l>: Li 1 1 ii H T i - . metMlfl* BUil nrdfT |p^pn4- 

1 lEilid i-l.fr>. Pm- L’ j 1 1 Yi r tl arjd ■dVilM-. ilr.TlW nfivrrfHI 

it lillL Pj.Lia'U-:!. f I. 4’J|. nJrf. GuHrlj. 

riiT. 

TutIfiI 


L4,ttd Ti -i I ■ 1 1 1 I'liniinl.u ; nnl^ It f- -r ^5 ! lvbW DNllE^ 
LiiK enml fur IItIh '"It" hWlijr CpM ifakiW, ]31fLldind! 
.% rrh nr h 34 1 1 1 1 Ictjtj | SIiiiiiirlibDvl In 

OFFICE AND PACT9IT I“qi;iF5[E% ff T 


MT 1 LTE'^IL.H I'll- 1 *- A ■!■!-■ -*1- 1: rr Till Ik J4 1 1 1 1 1 rvr-lMT . Hnnill- 
citam. FoHcnk T ^7* wi-lrb: n-, OHaiiimni.*. Cnt’’h 

WTira LK-sfci:- vpmiHEiii SJ j'-'jrtli VVat^sli, 

CTlekf *. 

TYFEWBJTEKa AND EL 1 i'FLEKiL 


S BW r :l EL'iJilJiiifi/rCliri'd bmiL hII^IiLLj iijhiL TyjH-WrtLrt* 
{AH up, ] k l: cl 1. 1 1 1 1 ■ >t'l . 1 1 - 1 1 i e=.- - 1 IIP mi. SVdiLf lur nut 
l h n|n|r>R Sit Ibrra n T>]Mu rlli«r C-.ca.miiy j ! % W^it 
Vi i.-Iii r^iiiu HEr.. 1 !, 4'lilragn, 

ADDIKC: MAOIISE5 

llPri Til l.h! .liJIhti M.ii hLuri. ] _u 1 1^ 1. 49 ihIi Ih, 

^■C-aiTljr. F!i«-Yrv«t (ruArMiCru, 1™ « fl p tip, 

friii. ■ 'ff.lriiluLur iJunicciLbn. 
.\l it>,iia Tu 


iLinl 

1 1 i|| Lllv.- SraEi iJ riljJi 

I K' 1 1 1 . I S _ CpH.ih1 Kei 



^VIlNUE UE-FI- I j AdjcHiu Manhl«w. mn wliimas ei» 
|^cI:t. onb" ».inn *rll»r 8 , !l , «Mj Urd l!ii|| I If I Ir^- df fdit 
hi ttw IliiE'n wUI mnrf. ThniiiAUflj. brfllE add tllTC-n J i 
*fm*in'tra.i|riri. J A J. Lrlphwm t'nniHsnr. l>tpL L, 
Utah, 

^'ASTTID 


IT* l-Etf I’iinliML- ajrjMy _ ■h'l.i n jiTi mi.1L km fiUa 

I---I ch I m- li nf vlllimil giiliil lilLinKil , n||| qr T'Eilkm 

jrfui'lrj, iluiKcdA, -AJi'L-liFa, e-ill jmIJ. t| Lt c-f t pLjCLulllu. 
h.i.'“. Ifl milaln. iciilil nr a|ltPT i.'T Wlt^rlF— ' Wxr 

MimilJ -lf.3 Mam ih, IliulliTl ]ir|^-< p^hL. PjfEi hj- r-f- 

iTira mill. Htdodi rfryn-^d IT ;rcu'rt ek-t iuLlir1i>f1, T li ■> 
Ci Ilk- HeU'-IcLdf 'hi lE'-fiHLrur rwp rijr_ ;li Jjhhi.t 
B ui lillTiZ. OfT-ridlri, rjjj I □ . 

W A JnfSf h — biB|in si^ii I 1 i l iti ■. TjT 
*■ nlV’l SEpfi^ iWillpr Ifelnr 

7,-^ JitnM. Nr-* \ ttV. 


I-ITFF7 3 -"* ET ■] FT Sii Ihj' 

nw JE^iiEklv ilj x'i-ti 


I '.irtil i II r Hid I 'tin- T'vlh Wm Ti«r nr. 
m-L 1 1'l-.Jrn qr 1 1 ii 1 1 .Utfi Erz.'.- iliv-j.ivli-il fnTd fc'itt-JlV. 

K ill il 4f EiVlii, h I- 1 1 Ui i -A. Ihlal iziimi . allbiiimir|i_ Lii:i 

s-ilirP. H-rlnL UCW. Ciilli liy rrl uni rPPilL ln-M 

6 Eli 16 iliyp (in’ .-miiLith" n e q iti _ -t i. | -pj nijr 'llTcf. D_ P. 

Hmi-lllnp- ViV-tI#. 1 1 - - 1 1 1 . M. I'liwa 

►— Wmwll 

I*Hii-t. eIwItIe- mctar-i, He. win juj 


nimi ter food auierlti. 

I. I Vi:T,Hjr]P. , .in|| 


L Tlll ll'lll-. 

-"•Ihnc- iekI fteuu «tml 

wmi 


,l> ' ii-l i'll, ''A i 


3 Jri. I 

as 


i'lllFh-' t- mh 

OIA l[l»IThrt. l-mikin. himil 31 C'lt. ir\t. fkiid 
n-alki-iixL Uriii L-m iwxf+. iv HI r--1nm IT »• 

[ji-innr. R. r]"rn'Tii h'-l . 731 f F ■■■"■fl PlTirti. Biae-lflyn, 

i-nr*, 

Ml-! A] I Vi:HTI^h]L: Apk l.j-.Hij- fur a i-ym j" I Ini 
' Mjii'kN" Action A'lTrrrKine Inti VEUit" Ti fii ■ ■ r x i r: >. 
'■.TIW- n-a ||t linTOTT^nl Tutl TTlili-li ulll |;Kifcf liil->ri?ELaC 

rnn T P |i|i>l"fe EH pill. ri llN’i IiLI- "IIiiP Y-uta Cm n Pm 
Ivmiftr Srten.f >1- n llil- ITcdliiWv. ,r Tun'it ltb> la 
t'ln*-. -KEniM-Vc MlhAK-r <rLi*-Lnnl Ai&Frrlnlry 

iv^wilur SkfHiec Sh-iihH. ±±S Wrn Jr>ih imL, ?rrw 

Si^k. 


to fK« TiC-f 


3-E1HTLK-G. ENyiSAYlSG., l£T.'L-flGRAPn]?ffi 

j ; 1 1 ! :• I :• FtLaTTaT *T iui* 311 im ].0H> dwd fccLLrtfc.TlHJ -. 

#n i f J-: )| *- fe , -ranli, bUlhi-aJi, IlIkIa, ttraiufl Si.Wl 1UD>- 
E !. -i Jriv |_ ■e»Eilii£ 1 url, bm-lCliOl feTiil r jr-iU]iTf « H HO 

mp.|lj, b-i-n* iL F, FfeiiELUi £!u.. tSJ a. IX*tlHifti h^-, 

■ Jill 



Ul LTIiPtAFK E.d^-n build biul&c^. M -i 
cuimk-mi ■lid. idi-uLLir iJ'-lTI inlhsT. lYiiriiC, Ad.lKH>- 
.iii.-. liiv- hu-i; mp.i'mI wirt: k-ttLc#, >3^:11 Idriplr 

I’.urb-ma li-LLrr C\«IJuijL til Founti ANDM#, AVw Ti'Ohk. 

EI-TPriilCHfAUEl -B Ifn-.-qiimC i^Liiy 

Frill'. H-biai, Hurl': 111. 

A LPS' HEITT^I Vl i HticfcrrF t ELiiIiIit r Plaadj*l JkHo^ 

|4» Pkt 3 TL^rl.im, >■ -Q.1z.l-.I 3, .I'rLi.Lin Hl " B*l- 

limr-TC. 


.u-ll'Al. Tyi-TPLEifj Lrtlcri, brnriiTiB blMk, t-> ly 
1 ■ 1 ■ r 1 1 1 , U», p.K: S2.Et: Mm. Il.». [">11 II 

'. n ill IjcUet rthe|>, H '* CUfMBUE atTcrE. HiLtflUkrt-, 

SL'kvHinalc. 

I.Jlti'lH 


BHt U 1 1 1 1 1 □ I '->1 “i-l.ril. 

PljrJc* K. k'llllHlMlnhp. 


V-a.1 j I rw. Inrlq WnlE, 




WE f'-tr L-iriiflir 3 +tlcti. !■ Id, r--. i 
RaTz-fM-Jc-B EiurftiiEr-etl. ITLets- rod 
L'll.r |-: M -IutWI BttaHL Urtrirfltl. Did 

lEnfnmi. f-ntcirdT. 
C tOEEailL 1 1 ’L'>J.'.-d r 

o. 

TIE 1 tb.Ii.Iiv bdriajg Jn Lik'lri 1 li? 1 VillS K-im'IiI y* MP 

hnfiiE^ IIjijsJ I.bIkE Cuui|iB.iiy, B bri-jlli .Hi/irnlh, 

1 'hiLiil^lpiSiai, 

l.'XU N'«nihrkK Llunrl Ih 

Bobo Frinlnr. Wm-»3rirM. i" 

'llcrhM. 
b i-C'in-^l 

Ir. E7 77 pnipprid. 

~ • 


I ilBsv'o I luB t» r 1 . riL Pin', tor H* -Ci'lili. JL. F. 

L'rii: ! iiiu. Kt-ilriV imJ, K-.iIiIkt tilxiniia. ,33 Hl iT' I. 

4'binTi, ECfW TmFIE. 

H-iLll lJ h FrinViilE Oidf h 1 IWfl 1 1 i-minum-iU finmi _ lM- 
Irrhi'iili, iinnlinf ku 
uimnli i Jn r*. 

OilmEPj _ 

BFKIYI'LflR *nA lirtrii!* FmtJ l|n ~rilm.-ri ilirtlJ $Ck Wt» 
mlrlE, iHcir Frn^, Itt-J. 1 □ T , Winrt-ri Ittf. 31jIuj»- 

r lurr, 

(14 iNil i da«l I rrh#x-^ii Uln ■■ i ■ 1 1 1 |h -■ f | hiilli 

1 ' 3,'. Il y Hill A i.'iimiur.j'. lEiirhljr-i. 4 ■-■r.iiri-l IraL, 


I MPfnrni 

I a Ai! 1341; id fur 

K« ISi-mlHTc C^rnpaoJi SonUl Knjiir. 


.^FrTLS.T5 , MATEHlAUJ 


A h yi juu irinL lulu: -■nlL 1 n " Whyl# 1 ' 11m. i lri I h 

pi-n Iiniili ut air liruali, l| la Elm hbrJud Air :i Wr ilr- 
l.nk, wliili.1 ubIit ri-!k»r c-r uar IitiihJl iquuj, 

Imt an i it Ii i Si a ur u s biif fur *11 lint r-nlnrjiig list 
■nl-qm mp,|L jm tivi!|il ■■ i Sr in n^Lfl nr njnim|i-i Jl, Vi . 
.iiihr. ■Ism- Niw .Irti. I'imlilnir ! -■ r 3 r| , E*S 8 ItOcfaffil^r, 
N #vr V-i 


AlPlEKTiaiKG BERVHIB 

Il ^ S-T.IlT' rrlladi-cj 


miiL trrL>ii'ii -J JiiuiT r ri lrtlrrn 
liv i- 3 -i"-r i -i L i 1 L ■ — | L*j ■.ra rly. IhiL 111 uu 1-u.iaf |Mj.nilE | 
! '"E !- riiiiL LHiTTira®, iP-r jiC a .112, W"+iE "Spit Y-nrltj Ji 1 ! w 
"CNr Bi±*JiiLE*w In llnlHInif Br-n^ r 

p,r1-.JTl|-,-ii|i-: | | B iPV* ClFiMliMl jIIIUBT 


TUl'h idTfrtlr-i7m«1 In r>-*- rlriMlr J .e*l jlubm of the 
raecLdCMl ErprrtTnfn-l^r. ^Tlencr uid InentLan. wsIL 
I'-ic-h Ihe Terr eluH or nr-ri ¥*:*& s«t CHtt-uLittoa 
m.m Mt. Hi to To ward. Thu RL-otrled EirinlBriiCi-r 
fcfLtirf i r L r 1 - rovjilEi. Far pr-ooT, hlilrni CluJifliid 

I rMTiTT^ n l. SI4 Fulton turret. P f ry York. _ 

3 tfiink, 3H ItMHliLEci, Eli.nv lining tii*. rtri || 1 h - 

vi'.-wl A i’LiijE AK'tcy. J.mf AliciL-rl., 

"TjhVPIITIpbT Ilf ww Vlrrlnia A^rtl^r. V 
Ti-renh for c-ae tf*^ Ii eo. J Ktitii. I^ibllibor, 73 
rely ATf nijr. ilwni |i^f nn. VlrrfffH, 

AUVCHTlfiKI fl TTWdrt' Lli IDO ZEHfUHll-P. IL T.kUi 
ff«-. hliRf'-'hl FV-rrtEr, 500 ]]> ? r .v\ K-r HulUM, l*tllF- 
rm pb. aVnnPT lTmiii. 

ut lid’ m±uarln-'4 


ai h Kl’L.m,l liu->, ili>i'la y jJ'i rll 
I lirlil-* H DC. FU? LhrL-f $1 1] tfi, 
Ai!ti rtr-.iir fcfdqf. Al hsniir rilj. 


] VaI 


a r 


irw or T'"nr elrEiilP.r-: mnlbcil te i>q r t-vci ■■ iiu- r* fur 
tLW: L*E' IV'V -ii.d. rtil l?fiCEiirv rii'ilm jfiiai 

-nt-Cd <E>r TML'TI' T (vfUnlcit. .Hh.irji 1 Itfj. IHW, 

E'ltfi-Hm. hew J o—Tr 

LOW rcr-injhWahm »mt«li pn- 

i-mitfii Y>r, tffcfa Ajmillrntfr. A l liut lc flly. 

Ml! Al'iY KJtTIrtHFL: JkJt lOdlT Fw fe fOJJ Of Tin 
"UTriEt’AeUaii AdTHTE-liid I Luo FeMer," It 


CGLLECTiiJiS-d and adje:.rt3ii:vts 

FLA EM H Fnilrolrtl rtl.«Tht ie! Fid- Ti l" I 'rr^t 
■i'l 'iT. FL3 EiiaL Ri .OiL Jrcivl, fLii l- Ylmnh. 

mSCELLARHOlTS 



H’lTT-hT MiiE.n- I 'liiHTifnlHi, fmHrtoli ponn'l t41 |LH-! 

Iiairrl lK-il Lfri'jaid, lt,™rm|, ]tral JTiil E-efff UUed OL 

any pdfi- W 111. lOi ■ Uta iinr -r-> ■ ■ I ■ 1 >1 1 ■ i I ■ - II It S-„ Clii-ri, 

|rr, 115 "Hi ml h Iblli Si rr>w%. m 1 11 1 ■ i L i ■ ! - Ir-lilfc. 

■■ 1 ■ 11 ■■■ ■ ■ ■ - 1 ■ , ■ ■ ■ 

,\JUN<7 TJRTfl 


MB 


livo- ?l3Wil 
Pitrt flinh-T, lie Wih 


liuiwre fL.». p 

||««. ■' J-Kju. f? lit vl Lil a. 


FAsrEitJtRi, rnoTi’m^Ai^rY, eciffltfr 




1-iLni mme reill* importtni: fau-ii hlikl. wall tiiovc in- 

iHnwI'ix and Tnluotik- 1o jau. h oLmi till* J, Hdw Tim 

F€B Uk- Kvl.-m- M .ml III- E'rnlll alily.' 1 Yen'll 

I It: to knnw. •'. "l.lii'L imi? 3lHlllHrr f'l.iF-iillrvi A-V 
Vfrtllllnp. IVjiTilll ft.-l.-m-u ^r-:ii|iLi, 2S HV#«t 4JI I. 
Kcreel. Neir Yoelr. 

I'D It IsOTS 

h:A^ 1I ror t>nMtbn! lanr" IVii 7 t p. k ■ la "A st-i] 

nnjiE«nf ter thr Hto A n i rl e j.ti brnf 1 red li compoicd. 

■ nfcLr-'lj Ilf Zi.nl.-rlil lijp I Iif 1 r.Ti | li. m-^l i s-h LIh’IoJIII 


■"IJil 


Ihs fmnt ja\?r i: luprrs.1 Inn. innr rr.C^v EQJEi 

H,-nd «|1| paj -thbIi fmr it Wf 11. W « IW'Ps: fur 

ill ibrlrTM tcroiflnl *na -ll%0 il-W tl^k f«it 

llw Ihrff *li Bl btHEIiti nrlldfi. lri HVh 1 hB 8 feTIT mis- 

HirlHnlp-, rSruuiliT^ riiTlwr^nE, ft pimp* iml Win 

. ■■■llrr-i mp, liimiinn. iTajTiHnE'. In f.icl . ir« w^fciyiri’ 

Jitbrli"! ml pl( Iiihvrt- |hlt lnt^«?JL L&f ITTOC « lUufr 
bnsH Ivlvrpn Ihj- c -^ ]j ini ] "|_ [f JAIL irt ErtC 

iilrl nmuiEli (n. mth, jm| ?t./ not 1M uhl Af Fvn 
Trirliai. A Ph fnnnslllra" trill Plll»iiS|iElmi fur fiPCt. 
A.lihys; !►. .HI - CniUtef. S3 W**.- Hi li HJin-vE, Xi ■■■ Y«s=h 
s il 3f- Vfit, 


flnh* 


K.I.KFTltlF.1 L T:.LI iK-:iip Uarh|nr>, *1. f.. H rd 17. 

i > Cw fEkIue-q- J, El 'fi-ri.', ul? VI iii, L'ieu., 

1 -|ii'-iiLTijli. Dhlii. 

~ijl -i-.ktiuNS AnwfrwT AU fnhl.VLi. firriOw- 

i Lrnifar P J An-^prill (nformil loll IHiIH-jU, l\ Cliff? 

Tfm~k. 

HACHEN'IrfTK. Bend So io-dlj f Of VztAiiif H™VT^"t 
r 'T A Dfw nri'?n.*lrfT , li l-v-rllip IDi'il. J Iirl w -| I a J . jfnij nii*d 
fl. P. ILlltOlt. fl YlUkli Amur, niihlngdiFld, 5lfe9- 
flillM-llk 

0.4MIV 


, iiiIiIzi-i-j-i, "][tf- fL.SJ. F-3-%L-Fi r 

AkC 


' me:>-|j for Mir 1 1 j kw Jr-n 131. IFB Lhr 

Tl mu In 1 h »j Tiliqlimr* lilile w-nrliL 


fofei biieL ut th< won 'U' rib I tiJmwi wt pij 

4 



_ _ ith-a iV# 

hiuiur jou. tUL bt« bf tailing cT nv Yrmr ir. ’- t. r j 
Inurk If juu are &:<. iitlrfmL for r.nv ivkhp wt ileoe^er. 
Krrrf Entu'.-ri O'* liur allmUld IiaK- a CDI-.V vt thu ChL-f - 
1:^:. Sh'nd !nf %'iilri Li' : liy. LL'h ipfre. A p«lt «Kl 
Yi ilL bring i_ ta >nU. rikTiil Plum Lrimptlir, ‘‘'Vii'r'-, 
h-rs*rr. Pal ifI .cLtal. S^.m tv IbtE, " ] |33 l.>i<idOD El'lil'L.I.y. 
I'lnriE--- LILiniiiFL 


SL.htlr vli Fie *1111 *Tir Tin Aim far Qtitk<jcT, m r.‘ r ami 
hii T.Lfi-i i rhd r. Ur «e»3 sh\ ininluvi -rnv ilw r-nd 
1 3i: far JlX prilLli. LI? Yc f»r Din- M1& EUCiuatnl 

■ nl.iry. Ini nl . FiuOLTiI, JwrhMM. dh-n!ke. ILttM&f Fbatc 
I -in-.-liir__- <%K, SIS Bril JtTMlie, IlMiuzki-. VLmLlild. 

JtniN.WfDN rt ,m **r«r YVhil^' 1 , fli'U b W, toll on k 

I'l (filial. I t IITTIfThl.1 


f'JT RrlriliTlE Tl 

in I'l'iqill- *3 


W. 

Htt, 


into nUnim-. J| |h -r 1 1 ll.i 2 1 y histuti 
h p*7i. hru-^b. m- nls- brmn. ILj t* 

LI ira ETOflid or Br In- cnln nr r-limK, J, 

Juliii^en. Ffw Artr lbilkllrg. ir-'iit. l 1 ^. Ebwlir 
»w VnTl 

FILMS iliii-JoiKd 6r* red I . r.-rtnLT 3c tub. fhata lier- 

Tier, «3 3I .-73 11:10. FIl ielnMlI. DTilO. 

| Il k VL-'J Ehki |iii T-iWI f Ep.-IiiL <t> Xh> UtlO. dLW fOf OUT 
hi i,- mi /i :ird tOttmlng L&W Li> Vktjr beEE-r? TMoLUTl^ i nd 
urn, djuliuji 1 . A mrskrali FliijL-i:gT*|.tl J r LjC J‘D|W- liulld- 
Inr. Boegtv, ii-, l.i i 

H I ’ [ A L . f r— V iiur iii'ct Kn4ih lUrn, dinb^xd He* 
and Tqintl. Sc THirlnnriMli:.|i \ . 1 1 1 :i r l--- m s Mill 

1 PP*Hilt;Ti 2*1 liiiiin. PiTitrr. J-jiirtCw Inimrj 1 Wll h Cfiltr. 
VV-^ji- fe-yr prlrv Kj 1“ ' anil iam,iilr jiriiii, Jsmilun A 
Tniil-'-fc. M Slrwil, K+w Yiirk f "S ir- ' 

WANTKD: rti«3Enmapa»r P tw i -^itc me* rttr, 
ircuEt pbcrljH* nn iv^lpimr^nt nn*l Epmili.1 Irrn. will twj 
k iilfJ |fkn# for fltiCj ®t*rk. BuJbPlt Hnirlf phn|fi B hIt- 
Icf full p^rEltuliri Tlih Hmpb# mil tx- iwtiirnpd, 
KAiUtr ' a tUi\u&UlmU Citvr r Br Dtpirtwnt D, Udi HS. 
J>i iilmni NrV Yc*Jl. 

Filina tfe3|i|:lii>. ciL mliUBnl pft fit! FiIeslsl 
Ih Ut ii|k *i '/ iii I t ftf (rorr iIjIh!- kJ. 

, ErUl 'Ha-i Cl* Tm*riliiii> flErii'l, l^tila* 



4MMIJIIA-+ 

ll.Ti-ll.IWll S^. «r-s 

r^TEl ll'hnrn Pkrp 

■ImmIiM. r i -niHyltJai la, 

bE'UUEAL Erial alfcff: Y- >u wit 
■el u ped, PEi' pnntk 3*: E-ub. Dhi.bl-d 




film Ae- 

n Benir* 

>5H japrUi Haliieiii HtTcH. Ubldi?. 

1* -rolirgiru etfti r roH jouf irin w pta Tt 
S1.!Ar_F-F W?; IIjI-I K (A. Wart U’-USull'^nl. 
Art 


llll. -"I«iri il 

ri-zii! ixr. Jl.Sfi-” 

TiFaYfirp 

v. Vnrk, 


ih -II ' 1 r!llK«^ii Rl nrrt. K'H-liraC- 


iifrrmS L'eCtl'ue] ]fL£]Nb;£a 


HAK I ■ ill'll!' J 
EIH nBlCed fCEiHMl 
I'THc a'itH( nn «« 


Fjf.-— ripjiTl cheHMiI fImH f" 

nn»L & t niff I ■ 1 1 - : r. * ttlI.-Iii . 

i y |l 1 jiiii-TiI h fity ri|prjrw^ ] 


i?* '1 

Cn* 

nwde’l. 


FiTiE-YCIIF- Tt.*, I'-" S. IT. n..r. S I - :.l r * H-a | ■ | ■ I j 

SerPre. -SJi JIArkfE w-n^r Ml- - mnn. 

MW1 K Uimtiu «6: 1Aip»3-i R: turn, pra^cclor llS; 
Ad frrt fl lTi rt «L .Rn ^ ra Hrili Ahum, HW Twl.^ 

fK It.' "taj^ _ -nirii^rTr|i re<ei*k*ilJ linmnii i.li-lnrp |Jq|.- 
i'll, TTkjrlimr, iii;-;-'.is ■ film. pnrrJHliing' Ts ■ i-rl v f-.r 


W'riln fnr^hiixian nl i r p L. Ffihirr INIm Jt-.Phaqp r TW-pl . 
■ •'. > 1 in- -• T -. in:- . “VL. - -isln-. I'- n- tfwff 

f-.-" i «.i |-'rofil bUktljl Hc»ill ernlEfel itiri-r tuu. r-To 

rupfrtemje no*Eh.-d. vor se -i o 1 1 L n r«- it* we-d Lml eu.- 
dHH-t] lw une.TTTmr-lil LTi’l lUirkM. C-Ll.i]-'g Frte. 

Altai Mjtalu: I'laLnrt Up., -HI Morinu flu.il-L.hp. Chi 

nigw, 

WltlTK E'ImiEi'iI'-Ia Vh ; i-jtli, t' i| H-rirrpBi* IlnimTs- 

ilifuiln frvr Eu bi'|s;l:iiu Prc^unuN 1 Ualui^ ]H, 

fit. 


tllUTIPFI.AYJH Wpn-WI, 

«.r|lc I lira. It# bIiiibr snu n > 

lli t l K .ilillP L --n s Hive \H F £A. I'M 


IUe ] (nip raid. Y _ 

TW-rl Icifllpn 


{TBII’LIOTR IffOTlHfl E'leillrr FiirilT jin-fi -^Sftrtil m.i- 

. iq flhn iitiviih, rhpl™ j liffht j-Aanl, KpiV E^l JTTKWliL 

i-ftrfi- cmkilOE fiee. M>mari-]i FIIb Sentee-, 37e]iL, Z7, 

ri> flnJini Aii nr, M>inEi£:i->, T- n 


AXITHDH3-1I Mi C^CLItirTFi 


FJLKR 

IlHF.IIIL- ] 




TO TTriTHTl A '■ I'iiih sf'iL lllltf 1 h-. 4. •. * 

rii|J hi- I*. UJ(fftitliJIO P Sdrii ! Lin A Fl C ti Fui -ri ”. 

I yi ■EDIT JE/1 ]>1 jv u-rCLlii; AtwCiLuIrL^ Pm: Jink *it- 
dh eei! Aiutei' If e u, j k-lit. 15. AUI-nln. ^-ew Y - m-li, 

bl .CTTrSI "ILT h-l'H- -1 " T\ |h-wriLlvh — i-RTHfClr imBXJpd Ull 
nmirliuliKl [OnEiinr iirnmrctnHM, CHtCTWH &,-nto 
1^ Al. Wnl \i.rr Vg^, lpl*w JrrWT. 

HQ to II v- j n-i-ek WriTlhE Hk'rted. I^eitaru i±«u4- 
r Ti k- hpI ev4-ullnl. iHc-Dd far HptrfuL ».-r fHi r. I>i 
pirlmnt SL PT<u York LJt«irr Hureau 3US Uh -. J . • 

kre et N e w 3 'ot I c CHjr. 

Em- iirT.T|La.|hFn, j.ml na.iffi.Fi nr*. |l|ff Itj. 
E^ nm Tinn''n xcirj-. rf^l-JilC . T™. L'rfH ](--T*Wl1nE 
HTiii|lral*. X - . l-d-ir n. 

M-'lllTFJB! HI IIih ji'ii i riilfKiL f^rra ej. .'. i x . 

So W ll 7 ,J "l'Tn|t r inil'KripL UPW to Id'a-ie !Ha.l' i Cuin- 
tutiit. ilL m. I.i'iili, 

YVItlTFiltH-i ik'-'Mnk. PKKBUl idA^’c^, UK MriEfri 
far ru'.1lM:i*m. Uberiiy IIiitj-j. ILT, Hattnltal ALii- 
Ki'lrii 

■ — ■ ■ M ■ ■ 1 !■■■■■ I ■ ■ ■ 

FO’RKIG’S UNOUAOG KTirnT 


I.K.ULh- Rl’JidHlt KbfILjt" lit Hem# nr ll‘^rf , l lfi jiAi j " 
experkaoo enahh--' tm i-- Tpij-K jiiu Jb jh>? iharfW- iTm L 
1o Kid, wi5i+ IjhI it]* ■!: iTJEt^itlj CruT nii-TOlnl, Eranp 
latlsf. NihT.' IrjMmc-l nn I'rniiOT-i MtlliUW nf W|«n- 

nh , H3 Itr-mri-H-jj. }C#y 1’nrk ilLf. 

nrSIKEKS 3EHVICB 

RKIttlf’R Iti ? 2 n n V-: -’Y ar.1 Tlrlr.il-j "(rrr naa-mL'A’Iir 

firliii, nr L-ndiTld^Ti, L'.i-ma- ,- 1 -i|.-i||-l Mf^l'-VI. 

ImrrzjiH'-i an.! -jinirHiiei um*. Dili nnd tufermiELan. 
u:i jaij Miirr, t^nd ft.r fcidcF.. Ld'-'-ur.L Un^k, f.>] 

Fl^th. At-htit. Snr v»rk 

' 

IKJri miEijps, Pitta 

H-l l l]tTrtH KK — Tr^Jt- nl Ibuijira. rr.l Ji|i fns, rir-n 1 1 _ 
slunk, iA|LllJti a ] Lliil u|-H---.mi iliip^ Iilnl 4 ^ 1 , |it" r.nil 
f ■ jzb lirltsT. hii4aN, Hm^sri, nlHV^in-lB k:i.iS- 

-iJ Va rivlln 1 iIihhL--i 1 ilnrk, Clrnala.ni (Cfr. Vlcett ]|j|| 
R^nr-t in. Yuri, l^nr'jl ranLi. 

rinrfcifi" 

fgp#-, mrd Firm. VirdniL 

Fmf. AtJUABIUMB. SiTI^FLlRa 


T-.iriiiri--— i>ui1ni-fe t-i j -1 1 m c-. I'lrSrclii-H 


' i-i kLDI'lrt H — I InLiil-E-fii lkt*nmK 

e-ui flab t kquiiiiiui jdkUEi, urtlii 

I ' 1 1 - 1 1! LfALV. ]^L r UfLT IIstUMhIi 

II ii-lllt. HVlWlMlfcl. 


('iini'ir aniL Amrri- 
dnrB.hli' arpEi^riimn 
]d:i B .i'lii r j Mil b> 


”.H| IlM ApIjBh] In Vaz ir.sl Ly Mlm:** Lwk- 

IIh- inhiimriTw inTMilrir. rKrillih^ ^ tin l Y i " 

jiI kul mi thuri Iht Iilri«-i7 af fcto wort 1. 
t Itt. | :h i ■ 1 1 a, 1 1 1 I'.- rk 1"> " I " y i n.w If -■ ’I 'v 

-Ii Vi.-- mil HI r i t. X ■ - ir Vrul 



E-UR. AIKS' AS’Li WCttLEN r . 


IVIfVlrAll 

i'l :$in up d Hip v-mtIiI 
JciiiE tnh uirpTOrlnsr m 
roc 4 U hllftjfl- Jl 31 Tb 

M ralhM rnnkirF th. 
frinljii-rinr la irm, 
x^u|m,i fa rinir hame 

- IntiLuirmL 
VI V «L 1 L 
r-i r h man:hi 

li r.N U L>'E Ilulitli U-IjIuIj.- VYheUeibir. 
ftlLkisi. MlRtliAd ti-i-rlna, tiblUarnfiiL 


■ *t:s i 4], L'li 
1*clTP t i’imi ;-li Ei 1 , 
l^viTrain', SfljhM. 

. In -i >|i 1 1 v , ' ' He. 

Ih at. MUncK 

1 !b 5 ±r, PID 4 VI 

Fnrf Is 

i^f. ai|l hnr|- 
huismunn, 





for 


<*ET A’" “I 1 1 
«*s ■tuilTrrisi. 

■l*:r. Tliamvin-- 

Kiil Mlag, bioTn^LHa, 

r CI Jw - ! }}UT]lun( n|:-piirl nc.il V. 

H.V r|i i? 0. T'. LiiiIttie, til 


I V i T ii "b i rt h » 


■I IT 

Hrh 

F l »y. B? h r i ■ n I c I ■? 


■ 1-. i 


ISSSr’-rfS? il'S 


13 . 


] I E-'fi HeeMJe Vile* iwdd* ■ “Tinkle* iwfiihEiut- 

I r [ >Ti 1 11 ■= > Trcn ucUkL Wimple Ee. CJl -1 one totiij. 
1 H» lllcrln At ' ii'='-. MliihLiTri l'.i 1 1 . Mirt.lpis. 

YHHlI'RN I ' . I L t > H — VriJ inErtn[Ln|{. Hi pr|nlr-i| Lt] 

E Ut SuEttf 35 fc. X - IL a j, I'-ilii-il ] r >aipt. . I'.i- ir-rraiHs 

j oqmijf. tii-i S:: 3 s J.. v i i ,li ?••'• •. 'inrY-., 

■HET tUbL rtn.nriTi | L;.-i » m ! juutiiliil xigsr. Wcntfci* 

I'll r.^ulvp. | n i ^ r r-«.n 1 1 p V--hl- L free. Want 

Id* j£ Washington, Li. C 

- J 1 K.M.TM i'I ITUKE"— IMS re* TlCaL Intis, Jhiiilt.r-J 
■ I h! r. r . wivnrLl] and heisty. 2V. Na.1 ill ■.! Law* (Sni- 
rmlTir H 1 1 cer-*si ' 1 — ISC pun. flJM. Efira tiriiee ,j BeEi»ej 
SS. ikti a. ” Hfc. I'rDk-JWOT 

Clilagp. 

pdj 


AstineiUll, l‘MQsi M'lrar, 


1 liETHl "Tl Y Kff — (i‘ji<f.r uiand, f ii-pll,'iil-. ri|irxirl iiiiiIj-, 

Kx|H~=L-inv LVrl-.- AnierleJQ lleletllEQ 

.SvFfi-m, V’KA llriiflAvxy, PCj-w Yrafe. 

l'ili k' FruTKits - 'ih"=itiiT.i— >T ii SE^mtTj 

Jihlnmi'd ■*i:ii lii|w for rLirhlriibi-m A|m. Jn|in OiriiwiU 

|r, M i rt-L KlieH , ^VSIIIp mipar^ 1 1 • - 1 1 1 1 » j Ijrunlm. 

■ TH K: h I .--:i 1 1 la Ha^n i £i 1 1 1 fi ns , ^ 1 \ dFlInhlftlJIy wr||"i 7 ri 

ntne iKWh IwUnhll 04 ■mislT.ilfcaai duit the thiUK 1 « 
implcr a yi-rniK m: ii fo hf||rT effort. iTlW pni|i?|iL 
S' 1 |i«ik l ii-|ia.r 1 wnt, I'niniliT Srtenee Al-niliily, 
ff! Welt ^l||j J*:r W l. Me-i T Viirk. 


t Ntffl I LAI AT LOS :-- 3 J IZ VTC.’]: 


tSKi ili^r.LTr^S- * urreipundenrc Alii ioilr4 BcesDlt- 

He i T l, U-Ki^iklriu. S'<tt T fi rt_ 

MU^iO ASD SFtEKT MCHlC 

eJ-i .17 . S'rari 



HP 


|M> J. II IL Tk-^Xit- 3 .IIIIT L._ ^ _ , 

pwm* lE>-dir for bcrl »n'fF fc inHk 

rpri ?SRHDIiTHL 1 . 1 eiiI. SV.IM nrjlniK lKn:h|U*l mi irrai|r<t. 
■. >il lir-M >Frd IJpmpw»P L- _ Slitt 5 BL IC1 
S'tw York. 


Y> ’t 


eaniidc iffaiil io itiLu cue couu- 

ilt 


.v 


liuiVj I h ill 


BOEIO ■■hTilvrr.: 

Mill liiria Li 'l rrij.-!-, i :r- I . n!. -Of ll i:-L-l- 1 j> i lIiihiE r . ■ i : - i i : 
Inu.nc. Wimr-T H"! , W 
liiiEi&imriiliii I iii! ii na 

AL I 1 ] aST.UHI^i UrmipinT. ttimHc pBWIibfPI, m 


Writ Hili flEPR. 1 , Se-tt V\r.f m hr jin|iiil ifLrljtf pnr- 
pirtrl, t«!T'T tlii-if blrit KUg t "KETflSlJL Kl«ll^ ir 

tIIi rj aod i/l^fLl± i^tlivr JCrlrJhv SO-f luU, |i--l|ijjil r 
f-nr JL.Bt. ^ 

WILET K I’fr-c foe X tiiik, Wi- WrUi" Ifii ir- 

an^ puUhtiHr'i- ar^pt*nw. B*nl>fiii.i »"i 

£*w. C""'T r nr p-n^ intwirl. C+^Pt-tr Hrne [“■“inr-irrjr.s Tffl 

F«#iTi ■>ll«?lilmn A^-riiir- Uncon 111. c.^lsTnEn. 


\wilr lln> Viiinli Iflf « s-.cil. IV - vhU r JK- rn;, iTi |r* 
miMii: liuI RiliPiiiErv b-EiiM Jinh-I ii i ' i- — . . nnhmEt 

pnni4 mi hiij Jiihy&ct, Btisaihuj HI inlLcm. ||tC F|ti> 
prnnlil hnililii 


■LVIIITK -i l^fFs jnotlwr. h«?m t. rliLhlhwdi, 

I Elrtt: nr p-njr mcikfti 1 f<Mii?xi*«/ miMi« n anil miMFin- 
n pni-i(iM(SrT.Ti l Wi “Ti i| vxQTfl* Thomas SlrLIn. 

s?^ )!■•■ p#r llkv'fc, N'lilrnfln, 


YiJ-n milt ^ur-.li fae j. vrv wiil-r rim ni ? ^le- P 

|ml>lL--b l anil k^htp n. cc-Tipfcahi. fliLlirnk s^i-in-i on anj 

xslijrrl. Tlni Dli'l Ifi-tB’iL-il lii rlCiiitSm. 'J\m fliHiLk Mil' \cizi 
Ans jir. Rmini Um dik'jpM, 1 11: iii a H 

‘ Hlp^ia-W jfinriiB | a t h I i\ w lik f^nl hwl (Yi nT- 

laHm tlIiuiM# LnslTiirlumi Jfn3 ^nhmkt wur- 

|Hf- ( ni4 fi?r i’i.nm,iiinrlim. Ifp ffj|| |iitt 1|I| jnni|^ ni|iy- 
r Ip'll I 1 n n rt| (fcrtlilaE? ™ihJ Ir.rvni nr i^li- K rnr tai tWwjj 1 r 
S"iiiL-H^_ . i I ri pIp^T l^Mtlill iif:. f irw Vi rh, 


T 


3 IPPTCAL 1 S'S-'lMi p 11 p: 


LHUlS’JTFIJn:!*— 
lip— hifffa l 4 *wi. 


ttopA _ 
IW-ir York. 


■■'Ftte- F'-: -a i i In*"" 1 •: , :i 

Yiri mi-. i Curnrt Stfrod, liuHVi^., 


VlfillffS r Mr-Ill - w. H *- ■ i l f i i l «1 ^hitir, tfJUT 

i¥Hn> Piw Infill InrtnmwnE. rjil ■ I > - 1 : ■ bl tnnlij. 

I I ¥ ECl-imLnp. S} 1 kk SUPn-L. Miiliil. Fliihlili. 


PHOJTOQ-lldrHB. Ttr.r.mTrt. SiKT.TH.YIS 


3 i| IIHTr 3 >fl 6 — hLvilh Hint Tc^lhIUlv* Mil 
^M.ir. iiri --il |<i iikji' ul:T Pi<--.*iiS t#ll I lllii-fl 
1V-. TWolf bUiia iliiL rn»S<S QlrtifctE, K/Jl. 

r'nrnrflnri IVnlurV Ylilaliltiip!, SJrW Yfitfe Oil y. 

P'lj/>r:--Brx|ili3.” lAQ- limn • '■ 


11 1 ' I r.l i PTKW---i!ra.|iiiF.- wn ithti: • •. - -^nrH 
C-il 4 m< m L I'ffld 1 nnd bh» rrlnln ralaLi-gim 
rLdElpfeLc. Ik'lLI^*- l^P=|i«-iiy. I 1 , 

Yea k . 



H 4 .il LEk jprvTir 11 'ATj III I - r. 1 1 . 1 1 . 

Oum 


UPE, 1 T ^I merLEO w.ir 


l! 


HEMCtt* 

rliils. Me.. p|wn|iri.-lT fwet AVrllr. tp*dhr._ A*ViHiftei4 

. i-kent. in. Cii 


|LlK A 1 T|-.f. 
Inirniiiicmji 



nr, nr 111. 4 i|r r-_ 


\ I 'T l< 'S h i: li'i- M <JS<- ■ MiiMirj . I r, 0 ■ ! i 1 ■* v ■ ( . 

rU|H.-u[E 4 r * Ai:.Clh>IL KllwL k.j-IW*l Okj. 


L 111 ■ UiIIpIA 

3 |j r L'ltv, 

AEnrio^. 3 - 


f ”- ife 


VP.H .]■:• -iilyii'a- "AUff Yl'IiHk” n>iJi] fdF IIiilT 
Mvt. iSIpc JlliilEUA LTnl LlhUB Cfl.rrt. V ll eullj IKv Tl 
ir.S "■ III ■■•>■. SUll I'.rr. HY HELL™ Ti’i L I i : dlL I'-WSpL M 
23 c III -mill. HP Al:iLILTrt. J. YV. J'ilili -h'. 4 l . Nr if .VI l> ISlill J- 
Irff, Ili^fH I 1 ?!, El'H-lir-Irr, N'l-Jf Y> ■ 


[ l l^^^nCTJTi^l ^'nniTMTPr. l.kf p t. . 

PUHOTIHL YVATCFTK 3 . JFl\'EI.TtT 

Pi|»TE^ -: i - l VM JuL-Viky ke Jh-crlbi inuLl :^ 1 lillJHFI. 

II :t ii nrra -nrjrrl ■ aii|;l I - luf . VYm l*ii lt liiI Ui ? a i r J. > : ■ L 
miin^f. Pr-i>: E-:>r nnir caldli'r^ rtii'l mm wliy. Jlnrij 
Hl'-rn Or.TT.iu 1 1 jf, '• Vatur t 3 i n Irr, flsri^arfiRa. liry-n 

as. ,m <~h.viitp. mindt. 

HCH 1 T 3 , EEFH.HFI, TIAW Tfl 


i 1 : t >. IASI ni:iil<- f=nm Fc^-liLk ■i-:r; rciili# 

t“ ■■■■■ :i in s.c-cEL-.tii 11 . ri .ir.-.l OuiLdi- Kill] |>ri-.l •. il i n- 
iLnirir >ili jr_J J}*i PhviIS EPP 1 1 1 .. I Li l 1 1 1^ ^-.n: J ^ :■ - r i L-:l . iinLj 
I nr Mi^lh-nl L'l.iiM (.'Cilll|.ul t, FnIE LI U'r-L YULau, 
yi-TT H a iiii'pli-irr. 

fr.i.TiEklL rii'llaihmciM flrwli; tU IV *r mVW it Wm 
prlE' -nl I iirinEwfl Jn>EnxP-l linii. anil Sfn hmml fpir rpuip- 
lTy t |.h it 1 1: 3 1 1 E - m ■ r i.'-r ?J(^li*i,l I'LidL E l ’innjHnj , 1 . IT-it 

llllfen. He* HnniTH.hln\ 

ATTTrn-NFFRFI 


OPTICAL coons 


TILE BTHLEfl ]lAr uE 1 1 Li i 1 1 - 1 I i - - 1 Jsinonilan |n I Pin 
r-s'antry it JpuMna It" 1 Jirtwri ■ Nia-Bi^at Vlfi-.H iilHr, 
I 1 IW: ■n’prlil-JirndUl' Lrf- 3 [*.!:£, Pl 59 ; Ttw T-'Lrl nrj. felaiiiK - - 
1 lir. IMS. W UliB-Je 1 >J Lliini'!. A lj:m:.|, I'lirn-T- IE. v-h. 
lllnocilhr, K-l.OP. U. ti. y*ij Bloocnhr. $ 21 , 3 *; Li|;h- 
r/l m r-T Tew He IK-, HIVE: OiBt-H IWiIrr ILii.mmlar, 

E’ftU IhllMUlXF | C-L 1 1 1 . - in l’:iliui-.l. |lS.U!i up C>rE 

7*131 FI LTi r-.“ 1 1 L 13 ". IC&.Mj U 3 X ISiiT-k Tr-rLui. l-h^ 
lILliKIlLif jIl UdlttBU. SLM.CCi; Ijoxniu I LLaH f'mrfr,. 
BJ.W: Ldlui, J l^in- , ^IMdlhlY 

IL?.W ik'liil tv t JCiUP lti i.$ uK nnr Jirwr (fltplcii. JlUD- 
ii.l-.-ilB -:*J nllsJlur *■ .i _ 1 1 ■ e>. iif alaii'lar.j m^!iH(|ijaif ■, i>-flTld 
Bbm L]flm>iiir. "Valnf. ftrrrirf, rtn^a 

la^. ilL.j j I KittETf IIi-IIiI inf;. H:IiL.- P jt-, |||L| ||hK 

FIKL'il'li: i ny-l’LT p-L 7 1. > l: I- d|>eiardt in _V:nr p;am 

L. Hr 


time. JvJ zsn'SET i >.-x t tebk wllA qusujUDRi a.ml uuwrif 
^■erlnff IhE- enUEt KfJTh-. E'rli-C 1 st, ThcaLm Hilmip- 
mfn-l l.'ompCDT. 1 SL VVli L iE:k F-ljv-rE. S>w Ynrk 


ELJvrL.vnoMii; .1; 


ES&r^DCTICN 


STI.' IkY (4cd|H[r.i]iiiii:> ji.nim*||iin. SJ.O:* #.>¥& 

F mlr. '^infc-ra, r.-|H.il ij in rli-ZXi 1 :xL LdUit^-Lr 13 - 
M(l tniifH. EL k'Piril-.- ll:M fur. Iti^i-Ji 

llnmird. l^PPlljJMr. ^TlntiBr. NjpHi Lt %/imVi 

LEXi iLPt.X J KKFKngCN Hh MndTlE 

mll-'p.-. Tlir-L'l cy P Cm, Mii-i.- Lin*- .in - •. ?. m| Hi-.i.lis- 
iL-s- s-i'J i LK-tr. C, -iij .1 -diiiRL-a r ■-. 1 1 ^ i ■. I , L.--r}5 lint If.P.HJ 

Oliigjjju. 

MSUJW L'-irU Vnilrui— L^TOfilii.iit prpk-ulDD. euUt uiTl 
qnltiiiv leeunwi anrl«v "iure lime -p nd «Tcruinei Blu- 
pi™ l.-mir» l-riribi"* 3 THI llii.riiiinl.ly III CcoflT T^ri-Xi-- TiiiIIiET 
"hii s a ii ■ i vnmiei i -.ITU ts te S '5 TvefelF nEwir H-feriiii^. 
i ME'-Tes! Iri" JPIlIct free. 0. 13. Sitt ve r , lvinUuL. Siw 
1 L'i k. 


l i'Y] h K]J .1 N 1 1 Lilmrl ! ■ -. 1 1 1 k — ‘.L 1 1 r. ■ I ■ rk I 

!?Cuii. Yi'ill r.ira Is- 1 :wi In hn in|ncl«i 
?• i:v. E ! a,i I ic-aliiM triyp^ LVEnijn'r L' 1 
re-rt, D, r, 


■•liprThnnJ 

Wli—ple. m i 
utinr 


'eJflf 


PAILY-CiOS! Sin ■rElisrKl, Jli nl I'm Iiuttf-iI |i|, 

Ic V H, i -hi i ninimr, In wnrL reroiELTi*. 

Pv.ii 3 


^IJli 

I irt! 


_ 

T 

Lii 

' J 4 n-rr-ifFi I- 1 . 1 1 1 H. Ill j.iiIiIEc Pel i mill. Pv. 1 1 . 3 hf I- ai L<m fr| 

cl : ■ - 1 1 1 : i i i . ['a rJKini In-rlil iiEf, r.| Cpllw'im 111 *, S<W 

I lrL'iqi“, T^iii^l*Mn . 

SAl.ljtilE.h XH-ELIF Wild. TT^^iutruit. lyr mall jJn 3 

timEinriv «fTi-r 4f l^illulL at tr^lind lnllLw, k in-Mf 
Taeitlan fll llm-niii UlkimtHlp. Kknw, 

LKT 7 KEL bflfOLALIHTg 

ui '.'ii \ i .--ta- hl'I IrLKSCL lelterj. BJOOl ihret, 
.Y<a«erlswmi,MltJk f nciilfcn, Ik^4>ei WTltbHh. Lin III:* 
nirwL Crtterlnn BmtIw, Dept. AL, S Tew 


T i nr fc 


O.YRTflrtN rYH, I'omiC^ *ttd T^tECi :iii|i. 
bilirM nnlY «. l'*Pl li-llliPn' fciv. K-r.lr“*. 
KM » r|.TL OUa. 



LILAL ESTin-lAHll L .13 


FliFK HiWY Eif FImEIiIa FTirt' If inlrn ^ir-d -in, 
Ih f <-jtIeI nf ::t H-Ellanp Is ihl* Wg^sirfiiL 
■EIU . -r El L^silLk tibAVH ■Ini in- n'liir.i. v,z*l, l_.lsn 
riJiTitp I.PIniL i>ifiiiT-' .It- T- ial i'lii N.« . Eilnyiti 
Kriii:]iii:l E'iik. Fliniiln, fee Ern> Imi -Il -:^ :ii:!-.li'| 3 i}r^r|n- 
1 1 1 ■ xml n il f •'iIim.-J I iLll-r Ei-rli i-uiiLvriiaii|.: blii-i rta.l’^e 
i ic Si liCOC, iZ"i>l. ti-Usr an*l bi.nl I :. i n I fin l''lnrjila.. 
I'IiIm Imf-A mi irwi'li JTsmi V. 1 1 ■. I ii Ifil mill, ihi 1 !, "i b 4 
nirlillvni u£ lli^ AiBft-liiElca j si- iiiiL 3 a ml aprrn.|n- | if# 
-iin| -Ly 'A i 1 1 1 EO El'll fjria In •«■ 7i i II j |.T|I fr- 

Id Ely hIjI? 1 . TlirJ iLirr nj liny In huI# 




i "Jin i * i I V Ti'liJL-n, ddliltali at |Hii| l-« wlm Id 

Ciinff itrh willmiiE Hfart, bnt li” rb“-i« cf C+l*T 3 l 7 ljfr. 

imrxY, «'il i in i^liLi], ^alli 4. ht-TU JUPT 1 Ql the 

MlilHirlunLlIn an llalii hiipI fciHiHmu# .vfjiln ttf vp^ld 
Ib |_: I . i 1 1 k* h^E 1 1 i: 5 Ii'a 4 I c. I r: rm ti c I -■ is 

Hi»! KV maMiiir n^mF^r “lyici-SLa 3 L«» i^rv. 
HI«dc 1 l ti>«li. m q *5 uTfen hjil'jinL u> KCtk- qu^dslj. 
vVTlfcif r«- Hx UliucralLiL cvtHl«iit. E. A. ^ircoai Faeql 
A miiry. TOfli Hll. tkim IEhIMIpw. Sfcv Tmt 


I' ■» I. : I Ilk'. I V Lid iii- iw Ball-'; v ■:! fur li E R. 

VVdilIv. HhiWDiri', OLIbIiiiiiih. 


KK|, Lr TH 11- |ini|HTtjr n.slr» W fre pn Mher 

0. Ew-rl|rillfcri fnv«. _.ll^iL I^1«£i L>ll-imfe[I 



I nmiwr 
riHF. itf L . 
Unrwp. Si-ivM-kR 


15 


PDS 

ED" 


11 


L-LECStlO Iileht foe eIm r*rm." Th* ahfitet - 


■iki 

f liLt l-wk u t.q pmcllrjl l¥if>iNiiaElai± iqiiU 8 -v 
^■ihnipe cldfcrk lUfcl | \uywm. mdlxMa fut fanni, ImLieliJ 
b,- 3 UH«. Horr-i anil WUtil IV liulm-A Ik prliL-fr], I 

E-1BCrrf.liL 11 . CO. H > ■■■ »t r^'L-nrl ini'iiL. l^qmlar Rck'iifife 
Mt'iil liL/. Ku. HS Wi^fc 54 tk Hlr r- T^mr V.irk, 




HT A 2 l[?i[K R I S i I ClircrS- giilrUy, i;-rijuu!rn.ljy. 

I i i i t I 1 j . liVrlCH Tw rai«r IrtIiLpI . RbiiillkI E. IEiiIiIiI 

IVi tlinil iiiRl-cni Avviilai, ]t:^-!iiii M.l-pd-ii ‘ .iit I fci. 


■ - 1 


ST-fl'T-T-T-T 


IprfHnrtln. 
■ Jij-Tik 


INi'r -infl ^tiimnrrtnf cored it bn mo, 

Frre. Yi>.|rpT M-’EVtiiiyII. 5? L'tso* 


K1H 

fcqqXrt I 

HnilrEInc. lYuhlnuttm. H. O. 


FOR SALE 


WE taTi i Il-ip pridtlc*] MJfci/F-mUl m Ifc . iL-aid ixti* fur 

pxlr T : : 1 1 1 1 -. Adilil FiiliLT Min Lu. L-OH, 

MliidQPL 

'f^JJl^irMTLTrrrT^r - ^ ii 1 1 1 n 


™n«1 |p(e*i|Ml. p |p_ hY.irrin, 

I Ih In, 


XTlI 

ui' 


lir I i-"fcl 





r 8 (i\mi3EATICI>3 Lamb. CIhue mA Cut. K«kinir 
lihn il ; kiv|M ■ mviib ■.lr* -I.iil i U rli-.Ln, ■Q#t 1 Dwl^ 
HItjitI , lam. 

PAT KNT^—WrlEii Tips- Out Fnrn lllinl nEL^ iTiiS.^ |=Ii 
f.irRid^ 35 . 4 . Bunn T:-tv u- rl 1 o r tn n i m r.y. M Vi 
frnlHf -L'-i m n | ■ ■ !iV. LlTiDlIX Itulldll^ Oli-i l Uml. Clkl:i, 

<l.\ rr F'TrTrH li R h - tTm; E : *'triit fer wlTl 

bilu 4 he swn tp he nnprccliilttL A hip ko«f makes 1 . 
Ih-litci- la is irEl.de- ■:£ milLnil:i-d dk-mniid: Mill at 
*ied: tatj la mthuAbecuse! f>ra[L-eteJ bj tra boile 
.^Bh-rlMB p*cpi*|k. 3 h ?,iileiil*ri. [KSaira- Luris, +/.' 
h-r-illi Ef iliEnt, C^ile*pE>. 

390 .. lSacCH'. LivlVll hrrnielicld _ K __ „ _ „ r . 

Ini-IMl. A. CjivinOi linhwarn, iMrthDa. VielartH 
As i Ini lb. 


rflfl 


(fmrlJtasfld 


tl. R *Ad 17*0.1 1 Liu paf lulls f :iP 


IvilL M li-Vh » 3 p! 

t -IdIjIiIp \M H .Av 3 Sr. 1 Tl‘llPI?i ri^tpjK El> ”-l fcj", 
iEri \i±n wi Tiv.il im hkn n::irkrL Jannrpi 

St-i iT , .iLIktcil, Eanaila. 


«UW H* rtiwr- 

9 II^mLnijk^. 


INJin.TltY Kiptr. Ht tvjf- J Jtui I].[(L Hxiniita 

Er.-r R*t^ 4 t bfUit, 3 k 2 | li v ii^t, HmiLl-n. .IJ- 

icr-iie, [.■■ i -:. .1 -h 3 , Hypieiiw.. K*w Vceb 


kj-fctii, nni'ipw 


"IIILIAS^ r.l-nma ri^lilsz ]Jtre ,r - wii .Ir wlniep'i 
Hiwm* “»*e rlrtiiw. Liwiae Tniiiis, Alb* nr H'lililLnr, 
IhHWPrL. lUPMCMPf Hi Hi 


ET.lU P!§ AXI1 COINR 


■Hi 


iiH Ufnntia? Farelgii h-Mpi^- YJejcleo W*e Imwi. 
1 L'lRqih , gfilrkflar in >3 h»LlA Ik I II*. hUsUI'.-UIIlH. 

llliri 1 - 


_ nic,, nnLr ]0e rhini ApnaciL HitvLi 5 Cia ta 
*1. Aijir.N wanled. L'lE ' * !■. L I - ' J - t'nv. We iMr 
> l.inijn f.-r,.h|]Hl|iiJ B !WJni. Hiissasin. BehIUL' CdDi 
Jjsy, rwpt, *A, jit, Laun. ^LIwnuhL 

. HI A CFU ATTirEU-ili felijJ Fim-Ljiu. L\tiii, SSi-, I^rm, 
t>fp 4 . -U, a 3 [iil l-.-rrY. S iw T-Ein CIet, 

4 T ti 1 - 1331 x 4 . W Hl.-lV-m-lii Vjrlrtj-L P» ITS all. UnlOf 

'•■ 1 'lr- Hk, «ily VN,(h iu-iv.’r-*l .ippriiMb. C. 

WrnrfrP.. W k>L Frirt .Ir.n, N * w VlTTfc, 

OLD' IMul iJipt I'.i Ll CalQ CMlLafnie uT i-ulan CuP 
Mi* Erwi Uil-ilrMPie asiTTin? 1 pita* pm 1 4 Pm un 

eeiln. W il ia in Htidtan. pk. tpi ’scol Lfeuc. V, 

I >•:?!- tn. ?.ri--.ii]iii-H ei:-. 


N EY Rlt 




M L'rii-H snClL 



cmr il'MpyrlfiliEHl 


ftiS ll! t> 1 n VilOEi lint lif^u MIlbEJnf— ilma- 


i £iT hlKli linre* w# raj. Cn.PO paid Poll 
» Mint ^nd lOe far jaur enpy fo-dHY. 
hs-T# ’..i" in l.|r- 1 -aini ViLi-ril iEl*.. i] Orii 
IjiL-^E. LT 3 lL 4 Efielcftl*, r< Mi?j-Ll-hllii. 


mi dli 
Yam Pi? t 
L'.jIi C&.. LVX 


FE.KK 2 U Ttrk'lark uiniHTfe prlarii|i4; |,h i * Lxy r 

C» UX i'm r E liL FuilHira. M ipjar^aiiTtl^, 

HS jllaid lilnmjw J ]!*: IW V*T. U. S.. L 5 e: lfit VlT 

Ii in^o. 1^. I hnrleT l r ninh. Hmfc . W tMilr^taiL. 


Jilir r.|;t Ji't.l>i !4 i'hfiii*. C.U.iErEkatk. VhEml* 
. r ir»n L'llL 1 lT>l> 1 lie Eil.lllxb! K-: - eEt , lit. I'LaaF 

eange iNll-jH.. A'l Xi JpnL'Kr, L^l .\lip.k*, Im. 

1 !.lL] Pl'l-QSi] .I fulil, itLkMlf L-P *ls-, 39 c ; Lu dir. it. 
■ V III:.- eitti jE>J -x[a.liif-j lAt h" : ■ rx jlti rlh-jlli, E-Lltix 
OUT, llfiMflUit, 

Iff Lhirtinmt HUmpj, IJfc ; SB, Be, AFPTST-lJli 

MlEhaeli. >:-Y' S'nlrk. men, 



-i'J.S.M IM U ■: iITi : ■ f >iIi I'xIllhiT Slllum, LOe: 10 

■LiiTi =L-xit CuPelmi coin*, Se: 10 L" iwfuu Fiiiin;^ r ■ He. 
I.Imi- Item. TsLeds Hump iVoaiibny, TeLiln. Olita 

t rm; nnl ilxiiir 1 , i"j IP* triLlw) JltilrK LTh: ; ip- 

pnirbK Iricki j. 4 1 *- .1, Ittin^n, l *i ; -i?n . l“hV.|n 

fir.vMra' dl IT HTOt, U» IslrTTitle^: LLflJ rise. 

r. 


I'o^ip.- St-. I’ani ..Hr?,nip Onmimny, os 

L-:ui Rim::. LH AlUVl«L CbllCbmlA. 


WVLililff 


B K iirr'll i -n I .1 jU|r»> -Oe. El'x^ret 1 HEnln^ 7 s - - - ■ « , 

Wir i 5 r— ilrrit *|:LKPTJl 4 > - 00 ^ dlMN -jTiE, 5 FlvhAli 
I —l.iii h Fnc. E'uillg* m 2 n. I'Ayiz, El _■ L 1 1 J. F.'jfULlif ■ 
iLili>, Nmit Tarb 

j — _ _ m w, JUri Fred Onkis" Jfihi SCrrtL 


HE ■ 1 ‘ITvr ' t If* 

I r r.-A I \.t\_ W , tt *| 


elTAllE'^, ill AIL LMrtLT^Pt. 1 « P.U. SlPQdtn piper 
IJwfiH Btamp r. n„ t-'I'-'Ie-. OhLa. 

$S la- free jnr |i>BHlrnlM uf 1 nlrfi iirlnn AiImI t.'lurr 

MrnA B null ■.[, iniCTi ft* c www il'lml rilj r i] 4 Enin. 
t.i!|iif kvHik, is", It hi bJ iin - i q y-nnr fnrLnru 9 . 




# Cfl„ ( ‘iditi Ilfi.iL-n, Enc fl! I.i ICny, K V , 

B?. 


PACKET ".r 1» rcirfleii stPUip*, 

J. IMpr. UhnrIMtr. l i.i.'RpnT.t, 


F. 


Lt VirirSLr. ECih'-i -i 1 . 1 1 1 1 ■-- 3 ft.-. LliE 'ii Tt(fi TMSftln 
LkW iitIlvJ ILLIiiL-* !-■ v. ■ 'IiiiiiiV.ti HIm.Lii|i> Oul, UK'. 

S alw*u tiPIn -re. Nl-V Y'itb I’lljf. 

WTV'V IM J'rt — 50 ncblliM, TraaiiLaaL. lirxrll. t'i cU., CdImJ 
.M Jxlr-n, »Er,, lthI AIEhiju 1 ( 1 - M iLirfvn-nl P- 9 , 

L.Ht bfnnr-c 1 Lh - , 1 ,PM nixnk, III- I.ihI Cnu, Imy 

■ li=ipi, C. 5Wll H'rrl* ?ti-jfillan>, ll. l-miib 

ffOld. 


ter fflm. 3 s 3 L’eliimhli 


O.lLrFORWCA (eld. qiuli 

filrbe]. Be. etnt pfeee fend ratslrp. 10 c. Hamer 

ShYI I-t. I'p Ecx d iiEir. Mi^L _ 

HTAMI'H. » dllTiEaht BelfflUH llbrfc H^alOf - ClilU. 
. 1 .: 1 1 1 . 1 1 - - 1 . FcmiilLl, YTliesiM-lA, HE.. ZV L,IDQ 1 WpJ DiJkjnl, 
HCfc: UM -ixrl.-Uri U. H, P>.- ! 1 «B ]Ce: .%^y-r.L> 

Wkfittd: Llr'. fri <-. 1 blJY iEbliit-*. L. H. EIlT tf r 

Oeerlxnil. YLIiWjLiEL. 

" 1QUTEC |Lw fll^C Ilf* 

UmgiiMX, eta, jnr Hll >.xi -.xnp' rim 

Inupri: I - 1 1 h ill i:n hIiptIm. 


„ jWlfcll 

I'xramiBT. Itn^naj, _ 
s! ir |H -prihh ryllnrtrtt? .ini -qi 

C| Fj AC rcrij IB. Jjimu rhriiniDrB, Arm n Lin a 

ELbitM m kv 

HKHT i"ne wnt ^ T'T 1 r-: ,T Pi I n- In Aiseri™. V. P Hnad. 
1 LIT flrt.Hh Mth RLreet. HM lmleirihfii. IVpp^TH-nnlx, 

Mil 3 C flirt AmrEtra.ii a. ml Fnr ii. a ii fdii!. SS-T:. Diiti-a. 
I. | n>.ic a ni | 'iil 12 . 14 Miilt-rTH. , Spit Vnrk C 7 Ll jr r 

SSVi'N'TiCsej tunc syS.I: 


HT- 



JnTfuliHl, Cnmlmi.iljiz-ii nafil awl pL~| 1 1 i-m c 
. . I ■ i _■ I i t nr ■mfi.lly, A|fhr>rL -Hljimr, ■»* nil USetvE, 

1 *V. Whp I ihieI. 

GAMES AND KSTT 3 HTftC?i?.rr.NT 3 


],mP Rl*Kr I ria-fci liith EM LILu-l i a I i'.iEilufii* 

| Jh.- fuimLI 4-ilxlix^iK JaL'-r. ll., ■■■-, ■•im YLn|Le LulSpkiiy, 
311 'iYi'mL MEb Hlir »E , N*W Y~ulfc 

_TUICKK hurl ifntffilufbM, Rly nujfir ft 1 , 

TuFf-.ij- EtiwnharYfi— Ita fl if=-<nl».'y. ML'S limil h |n:iu- 

Ohlefi*. 

TSlfltR. I ilTPle-1. >lk.-. mulERfi nc-TuiFuriM. JiliJiT. 
flnpt inpfdiiw. piln.l E'--'i|->nE pn-i, wif*rtEla!!iJ «cpi7*-5 
■ih 3 Illimani-, me muMntei l?L9 eLlilnque ta*. 0*11 
Hirlral L'ampini. D*p<. Hi. CWhkoih. ViTwa iiHLn. 

YL.ii ! It! picture*, aumpLeip antOi fee m*k I tu _ IPt 


I'rrriLnil till* JmimIiMtS Mi tMI-l li , 
Il*n£ 


Tt. E YSi-LiHfH-, 


ErhXli* 

lirffin- Xu* T«fc, 

“ I'PI I'STAI.. Uirtsx— the __ _ 

■- 1 . i — : 1 1 - ■ 1 1 rninlripp Inr In* InitEUTlIani. Kapcuw titudla, 

AOkitt I'jj*. Kew f- T‘^y _ _ 

■"THK Clwit ^^T■^1*rL■:■H|, ^, BG pipei cd text in.d mrr 


- - . i r ■ 1. 1 1 - ■ -.5 

ti 


. 7-11 ¥ 

I J I ’ 


7? imidnllcni. K-t i,-r:ihq i hr- svHiiWli id * I3:indeiia 
Nlnn. We ppMtkH. Buheei W. l^iOpe, ItA Elm 
ytrH-t. tiaiunrllCe. YEi'^iflis^rrj 

‘ — —*--- H U.-J.w .1 I- . 

l-LClTltEfl. AWn PDBfCAHDH 


l* 9 i Tfi"ELt:;-i fur ji-ur tin, cLsh, cflta- j : ILlimy. Ape 
Y- LlUTH-li-il T H-x-lltl Tiilir SISiP. ■pirilr | la : 1 1 1 j hlut 
wild rm muner. tl. W Milkt, CTIIR, OIixuiLh-i 
rt™L, NVyy T ll r k 

Jtl 3 f*T Li*l Pn^lS^^^LTih-, 

SC^rw^- l.-T-l-'. Jlirxlur, 1 iii: 


ii 


Mi>mlHrr^,:,i-i IP*pi.*re tit. 


EKOHASDE E'Dslennld ! TE KflirtnntLup: pi'ilnr:-: IdIu. 
ihr iSniidi: I'aiLenrU Es-elmeire. YuiliuiL ■|ile m^mhre* 
L-ieiyp, In sr. [in>-reiEliie hi.'ipfelze free. N ellod Ovri, 

iiikE. I 'a liEnrli: i. 


__ ___ . ib|t1|ri. -Lid 

nnm, 2 jB ti| iTi/r-Fn". |hhI nnl T|iun. i’arl Imlam fri*. 
an SiHM-lnllx I EniiMP ?SfK tljrl n n Awna#, d'lilca jih, 


^"Alt ASrrwl! |r-M jn, I. J'nin, If 

iiI-it, 


llKl K i 

J 1 1 1 T. ' .1 ¥ , 


pufteirtii. I T ivl -vfl ± I e ]|*4 p- ftre. 
He. M- hiLnu p i I ctrti prrf erred, 
piny, E l iiUiiliL-n, El >* ■ I Eoi , l'esm> 


EVEElYTHINil in 

We« 4 bi-vbiiLj ’ ■ hipfiPi 

YCiieii*L H ,nilj Ocfm 

iflTaai*. _ _ 

"II 11 If Allie af Ibe V|H.n.1r IMF* *T f 

■he trii.ima il l J i ! Ph«* k 'll - 1 I - .I'l llm ren.il- 

BCnlF llrf fHi|n,-|T|wi (i f llhf trarhl t-l liifi'H nr inarv 
with. TiLutde HntLfltcnl tiil-i. Ihier px^pai.L iLm. 
Beafe Deptrlmnl. IMpnlir “elnee YLcaiLliLr, Tie. 2±i 
Wi-*! ]-Enh Rl :v*r. y ,.w York. 







I 



PA 9 R"A"s TEft[ 


I've done it for thousands of others. 1 can doubtless 
do it for you li i can t then it won't cost you a cent* 
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I HE AN just what I say. Tliere’M no 
Irick or ciilcli tu i 1 _ Give me five 
days and B'ii prove that I cati get your 
(Hy raised a'or you, 9 'll do it «n n " sho 4 V 
you 41 hasi:*. Vo li get the proof before yon 
pay me a cent. 

You'Ve probably heard of me, Mj nam t is 
Pdtan- Loti of people call me ,L The Man 
Who Makes Men Rich." ] d-nift deny it. 
Jfve done st sot thousand* of ifcMtfilt -Lift-fid 
lb era up from poverty to riche*, Th<rf* 
ata aoiuid iea^:ni 4 vliy 1 cannot do it for 
you. Ho Iml’s try. 

Xuiv, fullO'.v ilic Carefully. 1 'iie Ili t«lf 

you exactly how to do it, I'm tlic possessor 
of a '■ secret fur wEikEi pen liave been 
seArthiiiB si TlCt Time began* 

There's no need tu diseitvs the. yi-Iivs rulI the 
where i n r».-v nf i his ‘ sec ret ,' 1 Suffice it to say 
that it iVorfr j, Thai's. all we care about — 
/,f IfAirt-tf. Over 150,000 men, and women the 
world over have proved it for IhemseLves. 


A FEW EXAMPLES 

Pf^wi it Ex»ntrn»s 

AobXItf iML-r lUICTi 

it "FVKkV ii r W ll ' err 
fiUtib nil :s *■ iLliltn Kirn JS, 
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riutinMlrf- H,Jr-iiri7,| lent' L 
S.U-lir. iinv Ml KjClEbe ■ f 

Jiplimhks, ; ESeiHVPL 9&HM" 
fnr rj.rlilt-.rni (J '.4'. Ilu 
Vmrjjr | _ n.; £. He. 

T-Imn trA-ll. rtf J Ml Oil : 
P r 'TTl i r <tf Mich I cm 
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1“ ‘vs ll Ill-Ill. ii tfiT l, l h 
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WIIILp Fan^LI-nri kifi. life. 
M*. 
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Thp hw!t Tim hen. wnri3i 
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. . .■ 9 7*ftM 
fct Untold M-. wn-rrli Jlfi'.iMi 
u-ihy It it ■- Drill ± 
imlnvi tllKI EbC! ptla 1 . ■' 

-■t W TiiiMir r t: r 

Ra-nl* Ft Sj., MUe/h, 

! -r r p-. 

F^m (lhl i(l IH [>K> ■ linnlh 

■“Our nf 

PteJ r-iiv.-T C f T4"ill W~'' 
lir MEb -^rPT jimiftd 

fr-in $in i. ri>-^.Lh rn 

|j.m* the ti"| TTiniirh. 

JLnr| v.nr\ i SWF | rlJ-r fflf 

ih? h-rM mIe-^utiP iiilitii Jn 
rht auw."-.] Yl*l4n LtI- 
t .h. Dtlll. * E-;. }■ 
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Among Lhcm arc 

Sitdk ULeiI ii Judg^e 

Ben |5 r Undliy; 

S upreme CourtJ lis- 

ike f'ark^r; Liellt. 

Go 4 , ernor McKd- 
vie, of Nebraska; 
Wu Ting Fui^ tx- 
U s. CEiinesr Am- 
hassador ; Oovcr- 
UTr Fcrns,of ^lidi- 
; and ElunisatfKLh 
ai nLhiir:- Hi f n]ua.l 

proinincnte 
Seme of ilie ih::ig* 

cliis "secret 1 ' has 

done for people arc 
astoiusding. Iwoiiid 

1 1 " riily believe fheni 

i f T hfldn' , i seen 

ih l ILI WLlh Illy Hiwn 

tyt&r Adding ten, 
t wen t y h thirty or 
forty dolla rs a 

wvtk In U T3B4I n*’jv 

income I a mere 
nothing, That'i 

stiereEy ]>bj_viv.L: at 

it- Listen to this; 
A yOpng m^si in 
l-:isi h.nd an orlidc 
for wfi ich there waa 
a iiatimi-whle fte* 
Hu hi I Fnr twelve 
>■ rji rs he " p littered 
a round ' with it— 


I tardy ekiis^ nut a livinif. To-day this 
young man j* worth £200,000. He is, 
huildsiLg a. p25 ,IXKI linmt nrnt pR^ ing sh, 
t^r it. He ha-; three auiomohiles. Hii 
children [ljhi lu privalL- hL-hnols. He 
I mnting, fishing traveling, wlienever Hie 
mood Htrikei liim. His Income ts over a 
tlicuLsand dollars a week. 

in a liltle town in New Yoik Lives r man 
wlhi twn'j y crt > r^l> w ]Mtied by alii wba 
knew him., From the time lie was L-l lit 
had worked and slaved— and at sjjcty he 
w:lh looked nLKii* as a failure. Wtdmut 
work, in dehc 10 his cIiriilr^i-I'-j frieudsi with 
an invalid viiei tn sisnjiori, the outlook is as 
pitchy black Idaen lie learned ilic " scL-ri?t, FI 
Jn two w teks he wrs iai business for him- 
self. I;: three months hist |>Irih was work- 
rug night at ink d*y to till orders, t hiring 

191 fi the profits were $aMH0 . Dlm in- 1917 
the profits ran cluse m $|Q, Ch». And (his 
^ceiirI Mo'ear-yoinag m.Hn i^ enjojing pleas- 
ures and comforts he liitle Hire^in-ed would 
ever b& his, 

I could tell you thousands oi nimibr in- 
stances. Eui iherc'i iirj in;er| to do this as 
I’m willing In Sell you the " secret " itself. 
I lien you can put it in work and see 
wLin't it will do for you. f don't eLiini I 
can make you rich (Pver night. Maybe j 
csui — maybe I can K t, Somelinnis 1 have 
failures — everyone ha%. E5nt I rk> claim 
that l can laetfi nut of every 109 people 

if they will let ute. 

The point of it all, itiy irieLid, j* that you 
art! ii si up only alMilLt ojie-tenlli of lLirl 
wonderful brain of your>, Chat's why you 
Fiavcn't won neater sitccesh. Throw the 
unused nine-tenth oa" yr>iar liTain into action 
and you'll hr aui,i7cd al the almost instan- 

lauedna results. 

l he Will is the aitHasivv jiower oi the hraiti. 
Without a highly 1 rained iuflexihte will, a 
man hss aboLii as iLmL'li L-hiLsict o£ atlainfti^. 
success tu !iic a^, a rail l\ ay engine hu# of 
vn>ssiiig the continent vE-iiham sieam The 
biggest ideas ba.\-E no \-alne without hsSI- 
pow-rr Ip 11 put the itl over.’ 1 Yci the will? 
a|tho heretofore enlLrely lieKlecled, cati be 
Lfiilied ilalna wonder f LlF power ii I hr hrain 
ur ann'inory and hv tin; vhtv sasne nictliod — 

litteFEigent Exrrcisc and use. 

If you lietd your ami in n *ting for two 
ynsanj, it wn ni ■ I become powerlcsi Lo lift a 
feather, irons lack o f nsn:. The same is 
Irnc of the Will—it becomes useless from 
bek of practice. IJeeaEisv we ihni't ^ur 
'iA'ills — lloeauSH; wu ermtiainally bow to cir- 
eumstane* — we become unable to assei*t 
onrselvjs, What our wills need is praeiice. 


DevelojN joitr will-power and money will 
flow in oat you, Rich opporEuLiiliE^ will 
o]fc«i up for you. Driving uiaer^y you nevL-r 
dreamed you kiail will cn^uiresl itself. You 
will thrill with a new power— a power tliat 
nothing can resist You'll liavc an influence 
liver people that you never EJiEnaglu possible. 
^Liceess — in whatever form you want k — 
mill come as cas^ ss failure came before. 
Arid thoic aie only a few oi iht things 
the lb secret r ' will hIo far you. The 
''secret” is fullv p^cpiaEned in the WHuuler- 
ful hook " ? j owcf of Will" 

How You Can Prove ThU 

at My Expeo^e 

I k n hj w you'll think that J'vo claimed a IoL 
E n erhaps you think there must be a eateb 
sonievitiiTe- lJut here id my oiler. You 

t:am easily maku tlwjubarids— you ^an't Tost 
a penny. 

S«m| no money— »o> not a cctLt. Merely 
clip the cmqjwn aitd mail it to me. 11/ 
rstirrEi mail you'll -eL.^ire, hot a pamphlet, 
but the wIwdLs " secret^ 1 laid in ihts w-Qiidef-- 
h.l hzM>k, * POWER OF WIILL” 

it live tby^, Look it n^v(jr lti j oli r 
lurntL-. Apply some «>f its simple ieaE:hiuijs.f 
li it docsn'L sHenw you Eujw v^u cati in-' 
ervaNc; your income many times over- just 
ilK it has fuf Llnasi^ands of Otlters^maif the 
bnok ]Kaek. You will he naatt nothing.. 

But if you do I cl! that 41 POWER OK 
AVI ILL" will do for you wliat it has dont 
for over a quarter of a million othErs- -if 
you iee3 as they do that ft* the ucxi 
iirealcst book to the Bible— send me unly 
:fy.5tl *nd you add I'll "be squartj, 

Tf you pass 1 his- offer by r Tl| be oul nanly 
lIek Hanall profit Mil R three ami a half- 
dollar safe. But you — you aruiy easily hr 
out (he rJirTcrctice between w : hat jWrc 
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Anti yet youi may iret a 21 -jewel Riirlitigcon^for only £3, 50 a month. Truly it is th* master 

witch, 2| juby ll i ll J uppliire j r*vr I.--* atiiupicd the Te-mjMmujE,, jEDciuneijin andi pctfiiians. filled it 

the factory In a £ol<i strati case, wrrrajitfd for 25 years, All 41 l-c bcwmi ca&ca ate youii to- choose frnoi, You 
par only rock -bottom price— y*% IL bed mebbotEGEn pilcc 1 ''— the lowest price At which ibt EutliogEoa La u?ld- 

fy T~_ p 1 _ f Yon df>n't pay a cent to anybody unEll yon fee the watch* We 

A f /V /" ' tliio the v^aEth to yau on ippro^iL Yon aa-c the n>1e jiiidg'-e. Ho 

J* * f O #■ * □h.ijT-j.ticjaL ti> hiy merely bcu^ -» 
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Pm your name and addicse in thecmipr^ricirrin a IrEter 

*>f pOtt raTiSnuwr aiidyrt your Biullngton Wench knnk free 

und p re- pa id. Y n o will knaw a , lirt mart iibuiit trhECh buy- 
ing when yfiit read it. Xoo p you will nzc liainJioiiLGilLifi!- 
IntEoni Li j roll color of bIL Ehe newest casca i rain which 
yon luve tn chaci^u. TIlc iKKtk Ice is free. Merely ^ tnd 
T^iht name and address cm the cpiipim, 

Burlington Watch Company, 

loth Sum* *n.d KLbnhfcl I Dept. 13*! Ohif^ Illinois 

C*n (.diasi Cittica ; 3^-!i Fnrt hfr An- Wi.nni.p-ru. Min, 




Burlington Watch Co., Dept 1381 , 

iytb Strafe & Marshall; Blvd. p GUcftfln* III. 

ftMK send ihe (wfrhout oMiglLbOlil *Tld |wtpalii) ynur 

frtc boot on watche* wllh lull expEaciirioa of your e*ih or 
£1.50 a luueieJl uiUt on the Islington Watch. 
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8 P 320 Burliagtnns have been sold to the men aboard the U # S. battleships. 

Practical Jy every vessel in the O, 5- Navy has many Burlington watches aboard. Some have ever 1QQ 

UiuliDg^Dns, The victory uf the Burlington ainem^ the men Lu (he 0, S. Nivy is tssEimony to Burlington, sujwrioriEy + 

A watch has to be mido of sturdy stuff in order lO M jnafce food’' t-n a naUMf-fWi The constant 
vibraiicwip the f K?fftrit Iicae in the belief twtma N Ehc ^g|d file *ir ar4 the change etf climsEe from the Arctic to the 
Trdpi."i] are tike ni^ir severe te^Ei on u ivaijdi. li a w^tdL wi.U dtmrd up a-ivil give atEive jervkc abuatd 4. n— i^of-wiTi. 

rt v;-\j wimd up iuijkcJicte. 
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nn-r-iLliJi ul yuur 
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IIUJTT. YuU- 

Mi(! (lir kriowU^^ft 

□ TTillKub TJ. il] well Ttpay (lie limfi flpwt 
study. 


Moat peoulc mi 

PjotaHy do- 

ift aal*ij po*wifbritiidj , BtiJ si " rumij^ic 
ynurpna^Jit handicap wHliim fiLWjWL.-- 


fo Thiw e Whu Are Quick 
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SiBSnSb 
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Why not bo up to Sate and 
know the new words and how to 
pronounce them correct ly? 
ydurseiJ with [hose who know, 
with those who win success in 

n Lj lines of aeiLvity., 


-li L i l> [i L~ 

1 Li.a «>:ijpl 

dtfjddlc 

pi I fl tlRlll- 

c3 r Lt«i j'ir-O 
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ascodt-illc 
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AUTQMpmje 


th* AUic.f 

^{I ait-fu-g fj Cl 

fourth arm 

Ci] moiif | a ge 
•HO ltRtlll-'s IciTld 

Puitf af 3 .rHic 3 :Fci 

Na uvn''Ch«3jnol 1 g 

1-LTTld D dirt" 

LT-mik cfi.H-c 
conv a r+ihT «3 

brougham 

f 1 i arm Ei i blc 
mLilOndinn met 
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Avia Ilk 

t|ii 

air Lana 
squadron 

AlbiltrOs 

bock-iv^crpt 

CTnjjoiitiaijc 


Aircraft 
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Webster’s New 
International 

Dictionary 

- — ^Thc Supreme Authority ,h — 
contalm nsnKwpFS to ducstLona 
about these new words and 
hunched* of thoii^^ndE. of 
other words, Where da* is 
this- in Form-aLitm to b* found? 
Get Thu Bisai. 


^iMi.imik WninEM Anil I'liriM-^ 

- & l^u $e** Ilin--lniM'Pii> 

U'riTr /or 1 AjL'ivimi Bi rfr J-rm 
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LEARN 

MECHANICAL 

DRAFTING 


EARN 



TO SIOO A WEEK 


"G(jf into the profession of pay and Rapid Advancement 
the help of the school that has sfarfp^ hundreds on the Road to 
CfSf, / am ready i o help you, JJ 

-ROY C. CLAFL 1 N, , 


with 

Sue- 



Learn at Home 
in Spare Time 

^ co 1 drqi'L li-dyi? Ihh ^-Inp upri; iir 

Ii .:m ■(■■I'mu Ml ■. rill'T Ii- III • II' 

Uni hi. cl! iJmfticmpn, Thp^upSi nur 

prarLknl U-OJH^ Study I'mining we 
(eneh yvu. Eta yraijr avrn, JwilH!, asnd 
iTiuljk 1 3 "<MI qualify ai a prauLhal 
Ocaftsmaji. 

No Previous Training 

Required 

IhvLiiilf tci the COflipftjliLaiMve ii :i 1 1 it-” nf 
ciur enurse, you tbOud mi prcvitiqg [I’ll ill ihi; 
ini I he fiJuJjiJt Ll. T Iwmi^Ji 4'i'iU Iulv-Q rUiVL'i 
'Ii Hu- any Jcind of drawing tebre, yini. ran 
Ijuratne J (bornu^h Draftsman by Minting 
nurinMructionH. 

Can Learn in Short Tim* 

by Our Methods 




The ruisiwi few i his is that tvai uSim- 
Sfiate unfiTCESSHTy Ih^nftcical w<nk pner cun- 
L-i-ai niie ujinn n he probtams 

such Afi i'i ii: 1 ftxii l 1 ! Ii- profeESODal Dnift*- 

titail. We r|ci niiil, ri^jUin.- yun to fi[ioni1 
nai-nl h* oq yijur iJim; im ''prcltmifiaPH " 

Hiirh. t.ilL Siari vuu or. KV-.XL DRAFTING 
41 L viUx. 1 hat L* nru' rea^a V,hv uyr sl«- 

ih;hLs "mnkf fmd M so readily. 

Our Graduated Get to 

the Top 

Pt 3 'ni , •:t ■ jlI FUlllv- iif our .TTJ >ij i L-"- tf I'hi- 
! -T- '.j 1 ■ 1 : . . I I • i.il'l ■:'i l ."i, iii:iij ■:■: u/hfim h,iv^ adl .mL-nl 

1 ■ !■•.■ ::.>■■ ■ i:i ■S'lm i I 'r.,i'i • m^n h eviOenu 
Cil 1 1 s ■.■ Kti.nl. t ALU K d9 line tr: 1 ii:i|ii: rn'L-D liV :3 k 
L'CJL L ! M hJA ?Sc 'I U KjE. of I tR .XB-'TCNVi. L*r^ 

hUBtltw- of hue Mi^lnUf. lia^T wnnid c c«= 1 1 -r 11 l whU II ■! r r ■'Tf ■ f r 

linn- uvrri U-rur? I,*- |iliiirii: q'- ir d,nirfe-.. Su- lilailly THflll I ft IS LOUpOn / oaay 

dr-snfcGf pu-lEuwi, whirli !-.i-. t^rTl +a«5i for J! i'ivjiii; 
in ihfc Eunjf riPtamrU Mp4a m to supply ‘ oJun." 
fur I hi'? piHiUnn:. 


The Demand is Greater 
Than the Supply 

Pht ^iHriJtnil Fnr pnp«rlr tnlilbl !"■ !:il"l -:iii ii 

bttn crrTiIrr than the mj\ p|]/, |jut l liis h, m.pr; 
S"> twliy Char x rver bffal, nmug ^El-jISj . 8 \r.i nr n at 4 
wnrtiwimi iirv^l KtchjJikai liL-VrZcrjimfnl , Tho 
Ptresmaa h ^.n *S-VTdial link in ^ill pqri. 

MWiM V-uBk . T1i34frEht dwmukid Id mmIu. iLtiI Iiy I hr 
lirfli ni wnni nijk for DnCLmu L-n ik ■sl^ily 

HMH t^pCCmlly llrrqc Ot' iDdUdCcial EULtft 

Specialists in 
Mechanical Drafting 

The COLriURlA SCHOOL OP mLAfttym rM 
nn\y trilni prprie-mr-i by rlliI ImjL nU> nmmLiSri-i a 

ilfefBC- Imd ill-1 i(iri kin Ilf LhE- liirlm^ nfjmiliiHir- Vaf 
Hi. .Ill ^ ! i => il Em ■ Ii. . i, : k . . . !■ i in ■ V I I ' I \ 1. 1 : \ \k . 

*5 the Lc*. l.inu nl DRAFTING. Tl.U k i|i i^iL-iini-i 

J-IVaHL^ r,.. CC | f jrrinc L> TjJlE^E iiiiIji hi n lirl? i - j i ht r 

Drawing Outfit Furnished 

Wt iucn»ly *1| ™r FUid.Ml:i w\lh :i drrJl-inp; c-: lFii a 
:«ir --r I hr. n ■! n\ \ - K t CH. v. Tin :*■ i- mi -r tI 
dl^rj»- r»K3 I Ii: %. nod h b«c<lb« <■ mil |jLT-:mj I |ini|>> 
^rlv whuu LIil -umi^ has. been |LlkI EuP in lull. 

Rook of Particulars 

Sent FREE 

r i Mm i "l i i i - i i Mi'S iii Ii,, --ill ,i pnciic il ] i j . i ■ i .. 

I !■ *he thi.hn.Kl. I r*lnlE¥ of Ow COL L M Jl I S 
HOOL EhL 1 ' tiki I Tl^fCh wh-rTt-feij' you iubl dhiL-i :■ 

F 1 r-n |.. - - 1 - 1 1 1 m which ►*rviw 3 - will nlw^-i Ih- in 

slcm.isvl. ynn urt lai'lln 1 : Ii.b u% fcf '.^r Irw 

IkT-'i III juii kului, whMi ik-vn'btj .jut aLuJ ut^- 

mchaih. Ffr i'L.ui Lunvcnifna ywn rail &JI uuie j-m 
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Draftsmen Get 
$35 to $100 a Week 
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COLUMBIA SCHOOL of DRAFTING 

Fi^fl , 3 0C7, 3 iLh «nd T 3t«* . K. W, 

waskinctom. D. t. 

T. : 1 1 r 1 ■ I ntilifotjiHi r,, me. |iIki 5 c BUit mK Tull fijr, 
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Said young Idaho to venerable Vermont: 


u T T O W D * \\ distant broth cr> 
X J- you've sure surprised me 
somc K You know I had a notion 
that these old time Eastern Stales 

were wot up arid coming as th«y 
jfL. Hut now I Hn-d I havcn'c got ;t 

corner on all of Uncle Sa m's fi ne 
scenery. And they do say Vermont 

granite bn Lifts the biggest monuments 

Jilt over die U. S. A. Friend Vermont, 

! apnlogiz^ and to prove it, otter you 

this Owl Cigar-"' 

“Accepted, 1 * said 'Vermont. ‘AVe'll 
pledge our friend strip with this mighty 
mellow smoke. 

“Ill give yuLt credit, young Wes- 
tern Pioneer," fur many tilings, Your 


growing mines and agnail [Lire are 
bound to make you wealthier s c il L 
And your Shoshone Futh and splendid 
mountains will always bring you 
many Eji stern Viktors.” 



Among Till! widely different tastes of 
j.11 ill 6 States We found a common 
one— an uncommon liking for the Owl 

Cigar, Bui that's no wonder! When 

smoker doesn't welcome .1 mellow 

fragrance that never changes — that's 
downright dependable. Of course you 
know the reason a for Owl and White 
Owl's dependability — the nearly 
85,000.000 Owl leaf reserve mam- 
tamed liy the General Cigar Co., Inc. 
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The queer and sickening sensations that a flyer experiences 
when he commits himself to a life-preserver of the air 

By Major T. Orde Laos, Late of the Royal Air Forcu 



1 Dozens of inmilor? hurt applied Mewifffifcc* to the , rohJem ■ 

prordlmp nn airplane parachute that will Ur iti&rly 
perfect kh pwissdWi; totf if 1 * one thing to fltop r’wto ■ : , 1 
from lj MtofrU otjd another from an airplan- wimi'-w 
(if nijre th\m tme mftar UN- Ao«r. Wftrti A - 

Major 7\ Otdc bZE Hr tofe of the Royal Air Forev t 
rami: to Jfri'-ri country in order lo demoH&tfflle th* -::-?V 
eflteasy of an English parachute catted the , jBMF 
'Verdian Ar«rcf,” the FOPUTAU SCIENCE / ^ 

Monthly t nutted Aim to pir* a tpeoial de m - 

for frcieniifio purpose#* The y 

experiment tot pl'AcC sitrecBifulty off the 

Slnlue of Lfowty in lVs o York htrh.ir on 
Attjiisl A drop from a height of teas 
than lm hundred fltfld fifty feet- jcit-S mak J 

This if i r ts to.urs.ti on record fro n any , 

aircraft* -SDITDK,| 


T IE memory of LufhBTry'ji Crust:: i 

death still lives, Who cun forget 

how the most daring of American 

fiffhtiil'l! tlyer -3 vaulted into the air to de- 
stroy il heavy German Armored machine 

that hud been wrea^riff havoc for day a, 
how Luf berry in Yulh poured. in a hail of 

machine-gun bullets tit his adversary, hmv 

hi* machine was ic^&lf struck, hnw he fell l \ 
flaniBa, ho-V he UftbcltoJ himself and leaped to \\ 
his death fro-n a height of eijiht hundred lee 1 \ 
preferring to cam nit auEeido rather than to b ■ 
broiled altve? Every thinking man ask;.-; hin-Lfl 
then; Is there no life-preHerver of the air ' 1 So ww 
In which a man ill dirt extremity can gave hin adi? 

The parachute at once suggests itself. Luf berry's death 
typiJ]ea the end of a, hundred brave flyers on thv sEdi 1 if r 1 1 ■ - 
Allies alone. Six thousand men, unable or unwilling ton hop' 

Xaif berry's desperate espedie'lt,, were burned to death In tin.' 
air. I can speak with so me- authori ty on C hi a au ! 1 j< ■>■: i : i . i h r . - 

director of the para-chute department of the- Royal Air I'Vjrre, 
In vjr-,v of the fast that no passengeT ship Is permitted to 
leftVQ a port Without an adequate supply of liie-hilt-, i : i- 
utterly incomprehensible that A flying-muchine, freigbleil 
with one., two, three,, even fifteen pawn (pc-rs, "■ tsOnt idofl 
without any provision whnbn/er in the way of li 
equipment — because the airplane parachute wlnn 


.ft? n | nr T. Qrde Leca has 

j 1 1^1 jumped from the lly- 
kih Lkj-clI. He Is utility with- 
in tan s hundred .111:3 IilLy 
re e l nf t he 1 - graumd, y 1 - ; , 

:hi? pirtisnr 

his [.wsebute ii fully open 


propc 


designed and constructed, has demonstrated itserticacy r 



















cam tttji-kti? |i tr . Succeft-dul esaaya 
were made with this apparatus 
until a serious accident to 1 3 cm- 
cwd's assUlan.1, ISourrhtR, arid to 
hjs pilot, Lcmoine, revealed the 
potential danger of thii type* 
designed an it ua a to drag the 
ft viator bodily out of his ma- 
chine. 

in 1EJU) to be exact, 

a well known En^ljjib engineer, 
E. R, Call h mp, invented a para- 
chute which be call.4 the f.>«rdiVm 
.4 Njm and which in its? latest form 
ties bet'ii officially adopted by the 
British government for use on all 
uf its airplane?, So far the British 
and French among the Allies are 
the only nations that have made 
the curiy in.g of parachutes on air- 
plane^ hutti pulsOEy . The failure of 
America to follow the Brirish and 
French is certainly not t-o be 
attributed to lack of inveniLve- 
ntsn, There are =it least ft do ECU 
American airplane parachutes 
available, among 1 hum theFolmer- 
Clugg, Irvine, Floyd-Smith, Jcihlte, 
-Sperry, Watkins, and Broad- 
wtck, Up to the present Mr, 
l 'althrop’s Gutirdiun A tig ft ia the 
moat thoroughly tested of all 
jaraehutes. The fraardhofE AhgcJ 
iag dropped nearly two hundred 
men. It is doubtful whether a 
ift'Ore O'! drops has been made 
with any of the American para- 
chutes, 

jn rhe two hundred drop? made 1 
with the Gfi md id n 

ware but two 


Ctdents, and neither of 

these ja attributable in 
any way to a failure ol 
the parachute itaelf. 

One man, Boyle, wjlh 
hilled becaUnt the hook 
by which rhe para- 
chute-container w 
attached to the ai r- 

plane broke. The oi her 
tmft, Lieutenant C 
well, perished because 

1lss life-line became en- 
tangled with the eleva- 
tor-rocker arm of the 
airplane, HO that an im- 
pact officially calculat- 
or! at "j Lot? pounds w as suddenly 
h row . upon the hamew Around 
hi.- body p with the result that the 
ur m ----- broke and Lieutenant 


We have been Cold that para- 
chutes aro too heavy for installa- 
tion op machines in which ounces 
must be saved; but we have nOL 
been told that a serviceable para- 

chute n-eed not weigh more than 
thirty pounds. We have alsu been 
told that parachutes arc expen- 
sive; but can anything he mnre 
expensive Ehftii the loss of a Luf- 
herry? Jl L'ust tile United StalCi 

government about £ I 5,1300 to train 
a dyer during the war. The cost 
of the lw:iL parachute thus tftr 

developed ii about $600, Ca-tt 

aside ftll sentiment, all humanity, 
and consider whether SGtH) is too 
great a price to pay fnr the Having 
of a mind and a body that- repre- 
sent an investment nf at least 

315,01)0 for training alone. Wa 
■even hear It said that pilots tbem- 

oelvaa will hoax unchi ng of para- 
chutes, But is it true? Has any 
vote ever been taken Eltnoug the 

fifty thousand flyers of Great 

Britain, France, and the 1'nited 
Htates'] 

The Germans, at least, were not 
blind. In the last three month? of 

the war they equipped most of 
their airplane with parachutes 
The best authorities estimate that 
front fifty to seventy-five per cent 
of the Alliod aviators who bftpr-rl 
to death from hurtling machine?, 
or who* were burned alive in mid- 
air, msKht have been saved by 
parachutes-. 

The problem of equipping the 
airplane with a parachute is al- 
most as* old as the airplane Itself, 
As long agn a? iftia, Qleriot at- 

a crude type of parachute 
to his machine — a parachute 
invented by Bonnet „ s French 


l v.-ji.i rnri. 1 . H.ii riir.ift-^il Film flErvJra. 

Let us present t u ]/Ou MujCT T. Qide Leva, TCftdy 
tr. embfiTk on t he PaeULAK &t EECtCEC MONTHLY'S 
CMpcflniclll. Pa™ chute -dropping mefini nothing 
Lo q m:i3'£ whii bu* l-fitl tliC Maj^r'ji life, He f-OUght 
si4r by side with the duughboyB -during tlit Boser 
UpriMfl-ft in Chinn., nndl DfjnLn In 13 lc Philippines 
Uiaring the tfiaurrcetlMI. Hf wris a mfmbi -t ^F Ftfr 
Ernest ShackleEon's Antarctic expedition, and with 
the regt of hi-H pnrty iabs sr.acOyfLcJ fot rix MiOEllha 
Ofi Sft Lce-fl and TOT Four moijVh-s ;ind a hpLF more 
un iin sr.-^covm-jiJ. isk- fbom which hr and his rom- 
pn.nii-ni were iesc j.ud, Qfcl llw: verge of ^tsrvaticin 


P 



* ' i ■ I i r I ul*i i , OiLfPiiaLliiEiLl Film Sen In-. 

WI3L31 you jump from an alrplanr travtiine at oa-e hundfrd ussd twenty jmllea an liemr, thB ia-what 

Issppens. Yo’j lire li lr^ulv ’.vlns-k-Lri back :n u ll;ri-]i. Th^n the pnrarhijt? opr ns n:i;i you fuel ns if 
some hEncTiccnt p.i uni wert^mlraculousLy siEppnrt'ing you. As The upprr picture shpw^, Ihr rigging nf She 

[a#d Is nuitfif cyT tnpr heciiusr it is iunt likely t-n heenmf entail eltd in the pack, as- ia -Gcrd-n-Ec 


Caldw^M f^H ?is hundred feti to 

hia death at E>ayton, Ohio, cm 
June L 1 i 1 SU 9 , The load Was 
never i ranemitiod to the para- 
chute L'etdf. 

The problem of inventing a 

:if: - i (to suitable 1 for t Lse from 
an LLirp lane resolves itself into 

■ hese phases; the parachute 

:.n i.ot entangle the riggmg or 

any yjdtX of an airplane; its bulk 

when packed should not he more 
than one and tint filth cubic feet; 
> i ml its weight not more than 


mnTii 














tWen ty -ei gltlrt- pounds, In 
these difficult condition^ Mr, Callhrop 
has produced a parachute chat hm 

what ia terffii? d a positive opening, In- 
utflad of using cordage for the rigging, 
Mr. Calthrnp adopts tapes; For thus hf- 
preventa entanglement, Hach tapp U 
folded backward and for 1 , 1 , urd to form 
a pack in the manner of a common fi 
cracker: the whole ia secured by a nib- 

her ring. When the pilot leaps from his 

machine* tile taped are pulled oat al- 
ways in tangiom and for this 
reason entanglement is impos- 
sible. 

The silk body of the para- 
chute ia first carefully 
around its periphery, reducing 
the parachute to a tube four- 
teen feet long by tw o feet in 
diameter. This tube is then 
packed, concertina-wise, 3>0- 
Uveen two aluminum clicks two 
feet in diameter * separated 
from each other by :l six-inch 
tubular Upticmg piece, In op- 
eration the parachute is drawn 


professional aeronaut who drops from a 
balloon, to the admiration, of thous- 
and-^ at county fains. Remember that 
the balloon is almost Stationary, white 
Lha airplane may Ire traveling one hun- 



I IIL 



or more az] hour., It 3s dif- 
ficult to hold up one's arm in a swiftly 
H ying in ac h Lne aa d tftic ult, f or exam pie, 
as it |e to prevent one's hand from being 
swept back when dipped mtuwsp ~ from 
a font mntcr-boal The mere physical 
task Of rising; and preparing to jun 


].H 



, * * 




over the lower disk W that it 
actually Leave.] its container 
with its mouth ul ready open, 
two feet iti diameter. 

In its complete form the con- 
tainer resembles a Largo round 
cake two foot in diameter. All 
parachutes are uppfOJdmtLttly 
of the same SL3se and shape* 
Parachute inventions differ 
from one another mainly in the 

character of their containers* 
and the methods oE picking. 

The -standard parachute is 

twenty-eight feet in diameter* 
but during the War the Ger- 
mans ware using parachutes 
from nineteen to twenty-one 
feet. Mr. Calthrop is now mak- 
ing a saoTitlfiealLy deigned 
parachute of only seventeen 
feet in dls meter, It 
With a full load at no 
speed than the twcrity-eight- 
foot parachute, For ovrr one 
hundred and thirty years we 
have been content with the 
twen ty-eight-f on L parachute. 

Rut el seventeen-foot umbrella, 
scientifically cut, can he made 
to serve the same purpose. The twenty- 

eight-foot parachute owes its inefficiency 

to tbo fluting that occurs at the peri- 
phery during flight. Mr, Caltbroji'-H 

new Guardian assumes almost, the 

CXSLCt shape to which it is cut, the peri- 
phery being polygonal iti Sight; tin: is ? 
ei Straight line ia formed from one tape 
to the next wbe.i it is fully inflated und 

supporting its load. The form of tin 

parachute was determined by wind- 
tunnel research bused oh calculations 

made by Major Taylor, R. A, F„ a 
mathematician of note* at the National 

Physical Laboratory m London. 

Far more is espected of an airplane 
parachute than oE the huge Umbrella 
which ha-s been made fa miliar by the 




With ordinary parse!] uief* most of 
which fail to open for the first three or 
four hundred feet, the kinetic energy of 
the aviator may actually amount ta 
more than two ions. Because of the 
aviator ' h harness, this weight can be 
distributed by the body. Hut what an 
Immense Strain Is thrown upon I he 
harness itself and upon the life-line 
leading !.u the parachute* ns well as 
to the umbrella! Clearly every part 

must be structurally capable of with- 
standing extraordinary strains. 

Mr. Caleb rop has succeeded 

in lightening the ta*k of the 
parachute hy his positive open- 
ing deviee. The longer t ho drop 

Ihpfuni- the supporting surface 
opens, the greater must the 

strain of nweadty bo. Rut the 

Cruirdmn Angel o fieri s within 

ihe firzst olg hundred feet. 
Moreover* there l * a rubber 

shock-absorber., which obviates 

the necessity of allowing fer 

e fr.argi.ns of safety and 




Thj* \* fiow the parachute drcr 1 koked from tlx 
torch of the Statue of Liberty. The Mibo* jumped 

hca-J-lirst IVuTii lliu Ilyina boat irik-i. l-.L by Lk'u !.■_ 1 1 :■ ul 
McCulloch. Th :■ cxp^riniKitt wde conducted by the 
POpulah Ecee^ce Monthly to deTr.nn?itrpirc ^thns .1 
p^rprhutc nf fbis type will open* even though the 
fly ina-m&chLne is i e z-i Ui.ia iLiel - hLmdri'i] Feli in lLl- l-Li 


enough to gi ve o lie pmtse. There is great 
danger that the parachute will be blown 

back along the fuselage while the uvi- 

utor is sitting on the Ride, waiting to 
drop. The silk may foul and tear on 
some part oF the machine, because h 
lo.r-tts its forw ard momE-nl um ths instant 
it emerges and is whisked back cluse 
past the tail of the airplane. 

That the Case, is it not likely 

that the parachutist himself will ho 
struck by the tail piunF? To he sure he 

retains the momentum of the mtiehine, 

and thereEon? travels horizontally for a 
breathless moment or l^-o; bm he also 
falls vertically. The opening of the 
parachute arrests this horizontal and 
this vertical motion. 


which makes it possible to suve 
same weight. In all eaperi- 

ir c- nts so fur held with dummy 
aiul huiran toads, the 

has invariably oppr.ed 
Within One L .ndrEtl and fifty 

feet. 

Such my covitirience in the 
f i mrti h 1 Jc A n &£•■[ parachute t hat , 
when the editor of the Fopvlak 
Science Monthly invited me 
to make a -drop from less than 

three hundred feet., 1 bad no 
hesitation in placing myself at 

On August 2ft 

last the Popular Sluemch 

Monthly dcmohsLhitloii took 
plpce off the Statue of Liberty 

in New York harbor. The craft 
used was a Curtiss ffying-hoal 
of the Trang-Orranic Airplane 
Compiin y; the pilot was Lieu- 
tenant McCulloch* who took 

Ihe NC'-3 across the Atlantic 
Occam As a matter of scien- 
tific record, motion pictures 

Were made by a man In Lhc 

torch of Libffily and by another 

011 a boat. 

The drop was successfully 

irntdc at a height of about two 
hundred und fifty feet. This la the record 
for a Eow drop from any type of aircraft. 
It h beaten only by my own recnnl uE a 
drop of on# hundred and fifty-three E#vL 
frum the Tow’er Bridge* I,ondon r made 
on November ll„ l&l?. 

I low does i L ft>y| to drop ? Tho ques- 
tion is put. to me over and nver again* 

.Jumping nil in cold blood is always an 
ordeal, wen to one who h&a dropped 
over and over again in a parachute. At 


the critical moment the i.|Uosl io n ai- 

w B Hyi looms up : Will It work thi^ time? 

There ia n vertiginous drop. And then si 
sveins as if a gfcat, kind ^iant sutidoniy 
but gently grasps me F just as I 

dooriiEd 1 0 desiructiou* aud buoys me 

u |j so that I lloEti gently to the ground. 


nr 





















A! fiehty-thrft still tain a hia living by selJLug 

f-:i I'j drift V. '.4<l but the wiiL-dnuli dueT- the uu ing; 

Why Don’t You Let the Wind 

Saw Your Wood? 

F OR yearn, Louis J. Brotton, of Alameda* CaL. p wait an 
edfinwr; then foryesre more he earned hi* 1 iving saw- 
ing driftwood and selling it. At eighty-three he had 
gim too feeble to work the saw nil day. 

D[d he give u pj 1 Certainly not. H e rigged up an eight- 
foot windmill and made it do the sawing through a belt. 
A revolving platform is of the idea. Thus* when 
the wind turns ihe windmill, the motion is imparted 
to the saw. 

The windmill is located on the Front porch of the small 

shack in which Mr. Brut ton lives. Each day .Sir. Bratton 
goes in his rowboat to near-by beaches and gathers drift- 
wood, which he saws into one-font ienglhn: and sells for 
Use as fire-wood. 

What It Costs to Stop a Train 

W ITH a grinding of brakes the train comes to a sudden 

Stop. The conductor explains: 

Just a signal set against us." Did you 
ever atop to think that it costs money 
to stop and start a train? 

A series of experiments in order 10 
determine thifl coat were made in 1 B-D-5 
by J, A. Peabody, a signal engineer 

on tho Chicago and Northwestern, 

and r although labor and material 

costs have jumped about a hundred 
pr-r cent since the time this estimate 
was made, the figures aru still very 


The Bank Messenger and His Wallet 

Chained Together 

ONE! Tllfi wallet full of bonds haa been stolen! Imagine 
the feeling-H of a bank messenger when he Jinds his 
empty. 

He betrayed himself when ha first left the bank by i, trie ore 
Piously patting the prize pocket, and the watchful pick- 
pocket followed 

this cue when 
they were 
caught in a 

crowd together,. 

Instead of 
tuckingthe wal- 
Lut out of sight, 

the new plan id 
for the moa&PTb 
get to advertise 
his work by car- 
rying the 
in his hand. It 
will be attached 
to the end of a 


That sinking «n*n- 

Lion jvhEii a bank 
njpsnp'ngcT d \ &cn irers 

his wallet is gone 


A Hir "he-tter way 

would be to carry it 

Dpcnly in li\t- tianJ. 
L'lir.i nt-i I to tii a wraLst 


tens around tun 

waist. Every- 
one wj It know 
hisbiuiiness r but 
that very know- 
lerfgr i jJ be bis 


mg wrong. 


Mr. Peabody took into account '.he 

extra Wear on tires and hrako-sho&S r 
the extra ooal required to work the 
air-pump in replacing expended air, 
and the .increased wear bmd tear on 
engine and coaches. As the rebuilt 
of his pxjherirtienta he estimated that 

of ^topping and availing 

and accelerating a train ranges! from 
35 cents for a six-car passenger train 
at 4n miles bin hour, to s 1 for no eighty- 
car freight train of J 2,OOU tons at thirty- 
five miles un hour. The extra coal re- 
quired amounted in a number of in- 
stances to some ten per cent of the 
total coal used. 

Where two roads croaked with an av- 
erage of ten [mins a day passing over 

each road, the loss to both roads from 

enforced stoppages to let trains pass 
was found to be a year. 


All- LlC nil JC!S ill Ml IL, 
the ci^bLc in □ 

smoothly roll ins: 

ctmir liic "inLmLiii 
hm nnly t « glujutc 

into ii itiuror to Kt 

J^Tec'e that bra ih- 

visihle- It cun iibavL 


Making It Easy for the Lineman 

S IS't'E the lineman who inspects electric cables (mm bin airy 
perch cannot very w-eii get out and get under, he has had to 
combine the feats of the contortionist and gymnast in order to 
acc the under side of the wires. At IcasEj that is the way he 
has been in the liahit of doing bia inspecting until lately. 
But now frporge RepLogle, of Lafayette, Ind., hurries Ltt the line. 

man's aid, bringing a mirror with 

hfrn- 

In the line-maids seat invented by 

Mr. Replug! fa j. mirror is attached 

in the THLvc'Lere. and suspended 

hr*-- l, y I I* » the cable, The scat 

Lu both I : k 1 1 ' bind compact. The 

miTF 'r ailachment adds little to Lta 

weight, and it is not at ail In the 

way wl'ii'N r h. lineman .dings the 
dpi :«'■« over 1 1 i ■ shoulder preparatory 
to liimbmg the pole to begin the 
day's- work* 

Once- he I ins the sL-bit safely fixed 
■ ■ 1 . lie . i ci t-, he lineman has only 

1 1 nit erect nd prPpe! it along the 

line he is inspect- 
ing, keeping hia 
eyes on the mirror 

to watch for 

defecLs in those 
parts of the Cable 
that are not di- 
rectly visible from 
above. 

The tieat is pro- 
vided with rollers 
and 

easily ^ giving to a 
once unpleasant 
job the b'L&pc-ei of 

seat I-e provided with roLlers s-omr-L hi n g like a 

und travels aluny, 111 & Wift tasili 1 J Oy riutK 
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S UPPOSE you were the manager of :i large packing-house 
and hud in your employ several hundred employee w'Ilo 
hail to stand all day on the cnld f damp floors of a refrigerat- 
ing-mom. What would you do? Mr. Altwtzq Newton Eenn + 
of Chicago, was confronted with th:* pr oblem , im-d the result 
was the invention, of a Ipot-warmer. He h shown herewith 
wearing one. 

It I* made in two sections — toe 
and heel— hinged together- The 
material Lifted ia pitTerably molded 
granulated cork with air-space* 
therein* Thus Lhe warmth of tho 
fool lb retained in the shoe white 
the coldness without* does net 
penetrate. A Hut Steel spring ac- 
toched to tht heel portion reaches 
over to the toe portion and makes 
the shoe self-c losing. When you 
stop into tho shoe you press down 
on the spring, and Lhe heel comes 
Up und diEHUL 

Tho top of the Ehue is finished 
off with fur or fell l and a stopper 
is provided that fits into the top 

when the shoe lb not Lai Use, thus 

keeping the cold air out. 

Of course this foot- warmer may 

be worn 1 n 

other places 

he sides re- 
f rigor alar a. 


TIlls lightly 111- 
ting, rrcrk shoe, 
with .1 i r - :=.-o re- r, 

throughout and 

iui uiuLLmt the; 
Icip,, will surely 
prevent rt? Id feet 


He works in a refrigerate 
Ing-rOCnii.. xs 'litre tbfr CO Id, 
dmnp ilour:: i::;ike txtru 
warm shLjcg n^op^sary 


Befciie the student pfaetii*! -On a patient,, he must fb&t 
drill, -cf-Cfln, hlt r and pllII the tE^th of a dummy jnw 


The Dentist’s Dummy 

P RACTICE on the dummy that ia the in- 
at ruction given to The student dent jet in 
the State University of Io^a. He learns to 
fill, cap, make inlays, and other wise repair a 
pair of dummy jaws hinged toge?her and 

mounted op u stand that may hi- adjusted to 
any angle. Thus the dummy jaws may lu? 
fixed in the different positions that lhe jaws 
of li patient would take. 

The teeth jure carved out of bone and 
represent twth of tho average si.2e. The in- 
struments necessary are kept on a shelf near 

hy r anri rhe outfil also includes compressed 
alr H gas, and electricity. 

By the time the student ia ready to put 
theory into practice, he will find himnelf cpiii-e 

skilled in pulling, drilling, and hacking. 


ireless Cooker for Your Feet 


When Is a Bed Not a Bed? 

Y OU may expect to find a burglar under the bed, but cer- 
tainly not coffee percolators, toasters, and bureau rtraw r ~ 
era.. Yet tha&e Ihihgs can be put there, as our El lustration 
below shows. 

The bed ls what ls known as a cabinet bed LlTld is used for 
a multitude of purposes. Besides the drawers, shelves, and 
cupboard* underneath, the head and loot section* of the Iwd 
are partitioned off. In the head section there in a clothes 

closet and two shining electric Eights. 

The foot section beasts of a mirror and a medicine-chest on 
top, with il closet for shoes placed most conveniently below. 

AlasE there isi no icebox* 
though there seems to be 

enough space for one in the 

center of the foot of the- bed- 

But, of course, that wouldn’t 
do. It might freeze the 

sleeper'* Lucs. 

The lady of our Illustra- 
tion ha* just finisher! her 
breakfast; she cleaned out 
tho percolator hut she forgot 
Co puL uw'ay the toaster. 

Nover mind; she will notice 

the oversight as Foon as she 

turn* around. 

We- are not sure when 

that will be, for. you see, she 
has made a beauty parlor 
out of her bed and has just 
started working on her nails. 


Whistling for the Boss 

T HE boBS WEuka up 10 the department manager's de^k. 

" ts Mr. Hams around?" he aake the ofitce-boy. “Yes, 
sir, he'* around the place somewhere; I'll get him,” replica 
the boy. 

He takes up the telephone and asks the Operator to get in 
touch with Mr- Harris- Immediately a horn-blast echoes 
through the hud ding; Tcwf — iooi-Hnn# — toot I It is Afr, Har- 
ris' ende signal. Shortly afterward the telephone rings 
and business proceed* in its usual manner. 

The Telephone will not always reach a man in a noisy 
factory, and ms an executive's huwtwsa calls him to many 

different part* of the build- 
ing in the course of a du>", 
the electric horn has been 

introduced aa a .signal to 
locate such rpcn. 

The apparatus is a power- 
ful electric horn, wound for 
the ordinary voltages, and 

operated from a semi-auto- 
matic switchboard. The op- 
erator merely set* the de- 
sired code number un a dial 

and pulls a lever. The 

mechanism is thereby set lit 
motion, and Lhe apparatus 

automatically sounds the 

call cm the horns scaLit-red 
through the building, repeat- 
mg it three times, and then 
Stopping of its own accord. 



- man who Srwtnltd this extraordinarily compact cnUiirfet 
bed certainty did nut. hcLkvc in casting :m inch sp:i cc. 















Hattie Gets Her Semi 
annual Bath 


^ Care-Man Stuff in 

t California 

Bl V 1 *■ 1 11 ^ 11C|1 :L im l¥ ■ l> st 'l I 

-t ’ i »r 14 Stranded dm a 

JJaserl. I --I nfei iJ . " rmi ;l p»hri tc>— 
graph **f WLUiani Peaty is 

B Si' hi* eustomiry suit sin mg 

ym » h nutpidv nf J: ■ , t- 'svn house at 
jggM* Palm Canyon, Cal. He ha* 

■IISN 1 "hack tn runurf.'" Be 
tots Ms hair and beard grow 
SVfg to -Li ii lhanrialveiit wiuifls :i 

rl lejLft ;, Hi I s! mpk n ; Ti m . Hnd 

tfVf forages for his rood. 

H Spii^hienlirp.l!y llr ni-ikw 

r T trips to the large cities and tries 

In i«i ilvitI C 1 1 <■ inlsuhitunt* to hia 

way nf Mvi nsr with but little sur- 

OBU, 

Whim OK tlwsc ii« 1 1 ise&rds bis 
one-piece costume and wears an old 

4 -fr h Ii T rt, Lti^u-^tk, jii-kI i iindals. 


ConmierinK a Stubborn 


He Rides with Hi* Work 


i 
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/"\NCE lKNJn it Urnt* Hie 4 J si:Exsora W PI Uwt .1 

to tramp wearily down the street H his heavy 

ErmdsiVE whrtl nvi-r hh KhifllMor: or 4j]};c« 

hi: roda in a little cart behind an old hww L 
It n.TIiaiPM'd fur :i FrOhrMiuiH til riw En sull 


U raster heights. We present him here enthrone 

upon hi =. 5 niLn-;rrinrLi-r. Tmtj liliIcm nubile whetil* 

suffice to carry his sharpening ktc t ihu grinder and 

the Hmall [tied] ins engine that pro- 
vides m^tivn imd grinding pow^r. 
We Life tuld bv our Faria eor- 




Tr -f. ! i- : L-i 1 1 l;i|[f .i n.i ■ a-.LiIrri two 

ronl tii hbf i.’itrn i iii^sl 


When Canal Meets Hirer 

I F you were building a canal 
that bud to roii ucrosa a river, 
what would you do? Let the 
canal run inlpllitf rivi-rabd sisi- 
lion a traffic- polii'ernsn at the 

WntSty L-fr t«*- r r mil *' ? 

The people of Chaumonl, 
France, anted themselves this 

samr cLOi'-fltcan when il renal 

they were building reached the 
Vntnkn n-f the Marne river, 
Thrir MiFi^'Air \\jmi tin- jLttNLrijve 
bridge which is shown in the 
L-eiiLei- of the page. 

Though it sMnftn like a 
n-t range and oriKLn-n I idea to 

ImiLI bridge uV4;r v. liCi't t« 

cany more water., yet it in 

P'idly very Important t& k^-p 

the two waters apart be^auae of 
the tides and flood seasons tu 
which the river is subjected. 

Thtirr ii n- i>v<:r liirrii then?* 

sand ]Jiiltfl oJ canals in France 
and th^y an: um^d ehiellv fur 
luEKing heaiT mr-rrh andhm sueh 
as coal and building materia Lb. 
The- caimls an" owned by tin- 
state and are nearly all free from 
Mill, The larger canals have n 
depth of sis feel ur mure, with 
kw-ks one hundred and twenty* 
tds ffflt long aud aeventw-n 
feet wldcL 


V N Bonw parte of trie South and West the prosaic 
cellar :-■ replaced by a romantic cave in a hitl- 
sidc. The old-style, htdF-remmbi-nl cart door 
juaken it unneotwaty to eonatruct a ve^tiliule Lo 
Ihv curt, but Its weEjcht must tw lift'd every time 

S 

tlLe door is opened. This objection can he je- 
moved hy iastaEling - a simple nutomntic lift nonphit- 
mg of a weight sufficient to balance that oF the 
d uur ‘a in I iiilai’m-d I ■ i I he ilimr hy ;i strap cm- >ih;lII 
rope passing tlirough a pulley. 



















Poor Fidol — Or 

Perhaps He's Ditldums 

H E ib wearing the lutes! 

in Parisian hair- cuts, 
we haw it on the word of 
tff«r Puri:-: correspondent, - 
hue be doesn't look happy 
over the di-stSnetion. Doubt- 
less his name iu Toto and be 

is a gay ding at heart,. Lml 
suddened by this naintef that 
ordinary Htreet pupa hurt 
jit him when they meet him. 

Then again, perhaps he in a 

ih“;i.i!EiiiaiiC i if some scvni- 

teeath-oentury cavalier dog who apod the ways of his master and 
handed down the fashion ol wearing the hair long, with u love- 
lock tied with a gayly colored ribbon at the end. 

We intngirM! he hits heard nbuur those dainty Little ribbons tying 
up bis forelock until he is skk of the whidi: tonBOrJid bu^inese und 
would almost change lots with an alley cat. But perhaps we are 
wrong 1 . 

Maybe he F a railed Dlddums r — Didduma, as Lea lap-dog we know, — 
and enjoys his rlHTjfmdilion, nut know ing what it is to ia> a regular deg. 


When It's 

Su m me r m J ap nil 

LV EAD. feet, and a fan are 
-l * :_LI you see op the surface 
of ihi L whUt in the picture at 
tilt left_ Ab. Ktithiilioto, of 
Japan, is flout mg and at the 
jfiitue time fanning hfempeLf — 
holding the Can between hi is 
tow* 

But why should hr fan him- 
self when he is almost entirely 
submerged In Hmr, «^ld wa- 
ter‘d He ie demonatrating 
that, in spite: Ilf hrs fourscore 
years and ten, ho 111 L* quite agile. I! you doubt the skilE necessary 
for performing this feat, try it yourself — but fluradidre is eg choose 
a day when the water is calm and a spot. where you are sura 
that no one will be watching yCrtl. 

In the first place, it is very hard to keep your head erect above the 
water unh^ you arc swimming the breast stroke or i residing water. 
Mr, Keiakimolo is doing neither; he is flouting on his back. Bui ai 
the same time hi 1 is wiggling Ids toes — which everybody ktHJWt 
you un L not supposed to do when yhU 



C'lpyripl'E llliLirmLiira^'n iro 


Now for I UK-Sized 


Hi>w T d You Like to Be a Movie Star? 


Js It the Oldest 




Telephone-Booths 


F you suffneate and tire 
m-ixsr uncomfortable in a n 
ordinary 1 1ek , phim*.>bwih P 
h&w- would yon feel if they 
cut it in half? Twine \*k had, 

*ny :*ome; it couldn't he 
worse no mailer what they 
did, say others. Well, any- 
way, the pictutfebeUw ahu*'* 

■l half-sLsed booth, eo you 
ran judge fur yourself, 

The object, of efrur**, i--; lo suvi- In 

tklri'iuly L-m^ded stores and other places 
where il is ^usUmuiry in&1 =i II li'h i ph«ni- 
bouEfjs for the convenience of the public, 
Tb»' bom H h jin ■ quul-nided right triejkgte, 
and c.hc r ■ lepboi e i- torn I H fri Dm mad-die 1 of 
lhi fc hyjiulhcEius*- Thus, you sec, yrm Ktiind 
in line with thi* altitude, and really have 
almust t* much space to move in :ir< you Iil.iI 
En the old square booth. 

Hut this Lsi a tide of booths and not of 
squares and triangles, 


I IKE to be a movie star, would n h t you? Nothing to do but dress up, 
smoke rigarett**, and register emotions. Ah r hut rfUppu;ie you were 


Bjirrd-Or^un ? 


told some day to jump from the top of a fj^fc moving train and catch bold 
of a fow dangling ropes? That ftlbmt the case. 

Tom Mix, a well known star h was given that Under, and lie lilh^d it, as 
our illustration shows. He v. xsh't rupc that the rope* v.suld hold fc or 
lhac he would eutrh tbfcni; but he u'eiiL afreir them jm 5 par orffifr 

The: rop*s are catisd ''telltalEO," *nd nrr stationEid on borh sides of low- 
bridges and turnip]* to Warn men walking mi top- of the tra-ihfr, Tbiy 
urv just kmg enougb to give a man a sound crack on <he head. 


you sit in a small 
country church. sLU'nt 
accept iitr i lie birds outside, 
you suddenly hear a great 

creaking- and whetting. Ahf 
Tlie organ is being tuned — 
or rat her blow 1 1 Up. Aud the 
man who does tlie blowing? 

One of Eli em h- ilipwti h cre- 
w'll" h, blowing up* his organ 
with ;l fuLit-pedal. 

Bui r I ii- man in ^vur tH^ture is not merely 
ii it Edow«- , "i he do^ the playing :i- wall. 
His Isa barreKoaTpib. With his righE baud 
he isirns 'hit 1 ^barrel.” with his ir-fr hand he 
v. orks the si a .-iLop^, imd ji'I -h-- Hmc lie 
i. unii>® w-ith one foot. Me uses his ulln-r 
foot for ^lauding. 

Tkisi urgu.li :-s located in a chb'Frh 
! -”i ifi : ' ■. L- - «-:i l-h ik land, fai c bi-i-| j,. 

use since ihw Iw^inning of the ctKliteenlh 
H'fnluiy. 

It is still going Htrmig, 














EYir dn lvI iiijt I J.i uiLhdtcLil 
td vnpsr tp 1 hr heml it-T t he 

larynx for the iFMtmtnt 
or' bronchial £i ! In rt i ■ j c l , i 

J iu.lLl :.d UCKILzk j, 


Travdeta may ecnliiuie 

their inhahitiarL I rent munil 
wliiSc frmring if they pin 

y5dr itwreiMslV^B with crce 

Ol tlK-MT jacket VU punier a 


I]«re u party of four poflfn-R i? tiring rhe family vaporize; 1 , 
ip'i liHhl'ifi. (he medkited vapOfH ihitm^h different -narrlps 


Gassing Your 




I N cases i>! disease of the lung*, thd 
hronrbial Tube*?!,, the* larynx,, utld the 
nasal passages, it is often desirable to 
apply medicines directly to the dis- 
Eanyd mucous merubriiriL-'s, The UBSflJ 

passages and the upper parte of the 

larynx are comparatively easily accessi- 
ble for local treatment by tioejeheg or 
spraying: but the lower parts of the 
larynx, the bronchial lubes, and the 
■ Lungs cannot thus be reached. It is 
obvious that neither solids nor liquids 
ea a be applied to l lie mUcGUs membranes 
of these deep-seated organa. If any 
medicament is to be applied 10 them,, it 

must be in tile form of gas or vapor 
inhaled by the patient, 

Xmnerous apparatuses have been in- 
vented for vaporizing medicinal pre- 
parationa for inhalation purports A 
French inventor has designed a 

number of vaporisers suited for 
various conditions and based on 
Lht! same principle. The substance 
to be vaporized, be it a medica- 
ment, a disinfectant, or a perfume. 

Is placed in a Container and heated 

by ;tn alcohol lamp, a resistance 

coil, or sfjme other source of heat. 

The vapor rises in a tube, and 
meets a blast of air from a blower 
or a pneumatic bulb operated by 

hand. The vapor bc*N>mea inti- 
mately mixed with the n3r p and is 
expelled through an opening of 
suitable form, either as a fine jet 
or in the form of a cloud of vapor. 

The inventor has built vapor- 
isers in a variety of styles and 
size*, from the traveling model 

which* when dosed up, is barely 

larger than a clgarelt e-case and 

may be carried in the pocket with- 

o-.it inconvenience, to the l.*rgo 
apparatus supported by a kVa ud 

and making it possible to treat 
several patients at the same time. 

Some of the models make it 

possible to combine the vapors of 

several mod'icamentE and to inject 

their intimate mixture through a 


single nozzle, while* others automatically 
measure l ho doses ol the vaporiz.:*d 

medicament to be admliaiaftorad. The 
apparatus for vaporidne diamfre- 

taJlte and perfumes are bailed on the 

same principle, but are more dimple, 

I n some of the large models the vapor 
may be intermittently expelled in the 
form of rings or clouds by the use of 
pneumatic bulbs pressed by the band 

of the patient, Some of the s miller 



of vaporizers for perfumes or 

denJarizera are cleverly nimoutlaged in 
the gills* of vases, slatueltes, or Other 
object?? of artistic design. 

The accompanying pictures, illrn- 

t rating three different model* of El- =■ 

new apparatus, show clearly tFe 
adaptability of the vaporizer. By l h l» 
one of different nozzle^ *h^ apparatus 
may quickly hi 1 suited to the require- 
ments of each individual case. 


n the Cellar of this Brewery 

the Mushrooms Grow 



A L 


AS, pout 




collar! We knew it 

once when it was full of 

cupper ones fur making beer, 
it is used lor growing mushrooms! 
That is how the owners nf one brew- 
ery decided tu make uae of their 

building. 




Mushroom culture is a very profitable 
buKinesH, The plants are easily and 
cheaply raked, and tbe musli rooms are 
sold at a high price. The beds must he 

made in dark places where there are no 
draughts, such as cellars and tunnels. 

in the cellar of the brewery shown 

below the beds are arranged in 

row# with narrow paths between 

them. Kach raw is about ( wenty- 
cwo lcch.es high and wide. Tbe 

hods arc covered with fertilizer 

and then sprinkled with santb A 
short time after the spawn is plant- 
ed, the mushrooms break through. 

In France nian 3 r thousands of 
dollars an? made each year by 
raising mushrooms in cedars' 


A s-i r_|*.l !■ faint rfectriir 

light cnirlfK him m hr 
K.y lllCfH L 1 i fl.Ll 1 ■ 141 ■fiJVp- 1 S, 
it. li *5 h to u m % isn tEi~ 
CClInr. Mpsb t Damx 

K,row in damp places 


Wbirt on behind 

the darkened window# 
gF Lliri brewery tLO^? 

Mushroom culture. 
The Tie Ox ere where 
Ibe viJ-ts aped to be 
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T HE Bumil of Commercial Eco- 
nomics, of Washington, 3). G-, has 

] -i L TJ r L-L- 1 L !_■ I_t 1 1 H'dLIL'lLUOU.ll Campaign 111 

which moving pictures arc to bu used as 

tox-thfloksr At the head of the move- 


ment is E^. Franeifl 


r, who wilt 


for eighteen years. The Free dis- 
play of mention pictures as bis met hod 
of keeping hi* VOW that if he ever re- 
gained hi* right he would devote the 

remainder of hit life to teaching 

the rest of the world how wonder- 

LFk 

Thfr Bureau is, sup= 
per 1 C ft by volunlary 
subscription, endowment. 


Trucks like this taffy and exhibit Dr. Hollcy'a 

H]irra t& million;: of pcuplE all OVtf the WGf]d 


and annuities, and already had a library 
of SOpOOOjO&O feet of film to draw upon. 

The films illustrate ei great 
subject*, hut place special emphasis on 

depicting the manufacture of various 

aniclus of commerce from the raw ma- 
terial to cho finished product. 

Specially constructed mator-trucks 

u* employed by die Bureau in this 
educational campaign^ Each truck con- 
tains its own electric light plant, and 
carries a standard projection machine at 

the rear end, mid a collapsible steel 
Frame which, wbtn set up, will support 

a projection screen twenty feeC wide and 
thirty-si* feet high. The generator on 

the truck supplies the necessary cur- 
rent for u number of flood lights 

placed in the ride* of E he ear body. 

These trucks have carried insime- 

tive films ro the rein ntesf districts, 
and exhibited them free. 

.During the war the ^rvscc of 

the Bureau was placed at 
tile disposal of the Govern- 
ment and contributed ma- 
terially Co the success of the 

Liberty Loan campaigns and 

the various, driven for chari- 
table or pat riot Lr purposes. 

Motion picture* of indus- 
trial process are nF partic- 
ular value just Uo'iV, when the 

A I Lied naftonsart- making tre- 
mendous efforts la find mar- 
kets for the products of their 
factories, milieu urn! farms. 


1 


K naL-lstiuwn Lou'u;^ fife LL££lL Lfl 
1.ikmg iiLrl iL:.l r i ill Il:hs fnr c-dvi- 

rational end publicity purpose*. 
Or. Kfti’iria Ho-lky ustis the pictures 

in. free exhibit Lons,, hlh object being 
t o make penpk realise haw wan- 

dcftul in the gift of sight. Dr, 
rluLky whs blind for c;yliLr. j :ri ytwi .'B 


The Movies Are at Your Back Door 


Built to Carry Passengers through the Air 


W HY build giant engines if several 
smaller one* wilt do? M 
This uuEiblion is often ashed of aero- 
naut! cal rmg] nepers when they oppress 

the opinion that the very large and pow- 
erful engine is one of the necessary re 
quirements for the great 
passenger machines of Lhe 

future. 

There are- many points in 
favor of the gigantic motor. 

First of all comes the all- 
important question of 

weight. 

Two small engines of £00 

horsepower trill weigh more 

than one large motor of BOW 
horsepower. The small en- 

gmre must have two sets of 

crankcases, magnetos., and 

cylinders, ^hile the large 
machine has only one set — 
heavier, to be suie, than 

each of the smaller sets, 

hut lighter Lhan the two 

together. 

Quite as important is the 
propeller efficiency. The 
losses m one large propeller 
are less than the combined 

losses in two smaller pro- 

pellers. 


Isn't it clear, therefore, that a well 

designed large engine means a big ^tep 

toward the giant commercial machine of 

the future? 

Knowing thk an tealian firm r>f auto- 
mobile* engineers recently designed the 


Satgcst aviation engine of today, The 

engine has twelve cylinders arranged, 
in V -fashion. The bore i* fi.8 inches, 
the Stroke -B. 4 inches, white she normal 
speed amounts to 1,8 50 revolutions a 
minute. At this speed the engine de- 
velop* HH-v horsepower^ but 
if necessary it can by run 

at l,7lin revolution*, when it 

will gave 7otb its maximum 

horsepower. Some advance 
on the anemic iiYhur^epower 
engines of only leu yean* ago, 

is it not? 

The weight of this engine is 
not high considering its pow- 
er, for the complete motor 
weighs only three-quarters 
of a t oil . A large smgte-eii- 

ginc-d biplane has been built 
specially for this big motor. 

Last summer this machine 
flew from Paris (.0 Ijundon* a 
distance of 22o miles, in just 
over a hundred minutes. A 
few days before perform iug 

the teat, the airplane had 
traveled from Turin In Rome 

and from Home to Paris at 

an average speed of 1 ITI miles 
an hour, thui: breaking all 

records for this journey. 



FnormrviJH n 


o! LitioELS a iaihiute 


























modern patient's 


Klin i:i neither telephoning., 
no* aeeijma haven in a 
costly bath -haute. A nwcs- 

LiSnU alter t h;:i pk lure 
1 taken slit shut 1 el“ 
Hoot nn herself nnd lier 

hrilatcd throat. She 

Lncned on Che steam , Set 
the 4cv>K ill - the aide 
flavor and permeate ihe 

lilllc : ■ .!■ 'ill with lii>. m L.ujI . 
Bnd long hf Fare Che pirLure 

was developed she had 

developed psrLcL L Ll£uULl 


In a gyipunsium suit this dignified 
man could obtain ei maximum of 
■rrpbnn-aHgmc-nl and a I'rilr-ruum of 
CXCrciae. Sb, 1 ji ki n p □ pusitinn 
twenty feet From bin own fireside, lie 

taken Lhe eKefol#* For cheat and 
sfropldert (hat his physician hai 
SUliE-HUrdr He pulls up (he springy 

and they pull down Hit Fa i ty i issue 


The i^ils g,cmy: baa not breu rung, nor id the 
young, woman drjuvLp* treRsurc from u 

Hear- by florist "a shop. She can't Eileep, 

5-hc'n unly a mis-a, nnJ he told! I irrP 

when he n.mp back from war he'd prab- 

aWy — Welt hc'a due back irext Monday^ 
and she can't sleep. This device removen 

the csecss end 3-tu.re Frnm lliE lurtyn ivilti- 
DUt pni.n r r inconvenient 1 pmd.Lrsng, :i 

soothine effect, that terminate* In sleep 


Thia looks' toe c urn far tab 'e “.u he ■v uentsfle. 
The pnLient ix undcrp.Qmg, hot rm:l colrf 
hosing tn stisLuilnte tired nerves, and,, as 

any fi-re-horsc can celt you , there's nothing. 

liku at. The cun Mol table aii’.nmnlLLnlLy 

rcKialate^ tlic lempefatute of the water and 

111 u health □£ the patient, and the accuracy 
r f the nperntnr icumses with every treat- 
ment, Would you rartier give it nr it? 



mp& ,r lal 












become 


one machine 


anoth e r 


Tllib oung Ionian is not 
gratifying l hu almost uni- 
versal dfcdrr for a tiw. 

meat in tilt spotlight, 
The tii£ limp she i:; Cnrin^ 
girr-s off ultra-vi^et fnys 
WeiJlitiii with ihu&cF th? 
sun, and fht id busy si- 
ting. rid of her binitrhllib 
or ihftiLtened tufcwrculo- 
'■i . 52m wears goggle* be- 
cause, hr it in a studio or 
on the r&i id r o glflfSnt 
light ir not fit to look at 


Thw device is nne sem F. Q. B. Dettait, 

but the cost of upkeep is. about the 
same r.nd it Will £n □r.ywhcfdL SufFerers 
fjom paralysis a- lonft-eonlinurcl illness 
Ci^ioy this runabout in a twinkling. It 
supports the atins. head, fllld lugs, and 
if nocewary the neetr, a,id Ls readily 
moved that the fuel paragraph of a 
fiul sbev-ist ' aspect h would Mow it □ block 


A l uhl stomach -jw he isl ay become the L-enter of one's whole world. 
Below ■_■; □ little cabinet contnining. Four radtftnl lamps to throw Ireat 
und nirataw rays at tho very puEnt whte e Ulc paip is unbearable 
According to the tnyentof, the results ore equivalent to those that 
■ i ji p.nt :>!- olit RI oea by the application of twa thuusimrl h&l-water 
hogSp one ton of plasters, and o gheaT oF qld-time prefer iptioas 


Thi^ is no effort Oh the part of the gub- 

jeet to teas a mean look at the world 
through n lorgnette, To bu perfectly 
Frank, the yourig woman has Linclcrgrin:- 
ft facial massage and shampoo sfc the hflir- 
ded-scr's and Es now removing the tiled 
lines from under her pfetty ty<rt note 
unencumbered eye With high ’frequency 
current- Silt geit Up at dawn and is gett i ng 

ready for the Midnight Finite, to which 

3lLc lias a perfectly valid invitation 
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Nr> ruMKi. ;i lju“L fc „r - 1 c l I : l lI the hnigt*. Thf fTt-fEht-carF BPt hsul-ccE down Oil a 

mnjici* rrsLl-LL-Jiy tn the ]fveL nf the Twt-c -dtvk ! Use rest you cjiti Imagine 


Taking the Freight- Car to the Steamer 


I N order to do away wil h the 
roustabouts who are a Ja- 
mi liar right along our Southern 
rivers, Gustave A, Hazisen haa 
invented a loading and unload- 
ing system, lie believes that 
his invention Will do away en- 
tirely with tedious hand truck- 



y r a".’: fa mm 


I DO*! H^TTOLV. 


--- c tell 


A Irainluad of machinery ar- 
ri ves at Siaithtown . There is no 
wharf, Hive carloads are to be transferred from the 


the mnnne nnl- 

wsy the I’tl- iflh: - 

cafa down. \a ih* 
haTge liikI up egaim 


i 


You Can Ice-Skate on the 

Sidewalk Now 

ALL the joys ml ice-skating wilh- 
J * \ out any ice ane provided for in a 
skate invented by Harry Paulsen, of 
Now York. It rollers all along the 
bottom and a hard rubber knob 
clumped to Lhc point. The kaioh is 
u*ed For pirouetting, and the roller.: 

allow a flexibility of motion that is 
pOHMble with tile ordinary roller- 
skate. On these sitares you can ranks 
a figure eight, spell your nance, 
waltz, or do any other icy tricks. 

At llrst glance Mr. Paulsen's ekfilc 
looks like the ordinary Ice-skate, ftr 
the roltera are almost. concealed 1 c- 
3 '■u-itl i he side platen They are hc h u 
rigidly in place by 


small shafts running 

■f H .. ..1 .1 _ 



The iciktt Ive-akate dcpcHtlH 

on [filers sci^Leu J c: F ■:::: Llc 

for itn quality oF dipperinesa 










railway tracks on shore to the steamer, Ordinarily 
this means hours, or days, of hard manual labor. 
How can the task he accomplished without handling 
in the usual way? If you will study the Illustration 

sho^n at the top of this puge you 

will sec how Mr. Hansen Eg planning 

to do it. 

A marine railway runs from the 
tracks on H,hore down info the river. 

What Hansen calls a cradle movw on 
the murine-' railway. Two of the 
freight-cars are backed upon the 
cradle on shore. Then the cradle is 
hauled down the marine railway with 
the aid l>[ a cable passing around an 
electric switch to the sLeamer. 

It's simple enough now to trans- 
fer the freight from the c&ra to the 
tJte.imjer: for the iloor of the ear arul 
the deck of the steamer are flush, 
the freight passing over an interme- 
diate platform on the cradle, which 
must be held at exactly the right 
level. 

All this maneuvering, of course, 

will require the most careful and 

skilful handling of the steamer. 

The vessel must be held in exactly 
the correct position for keeping the 

cars at the right level. iS L-l I r Hansen 

thinks that this will be a vary simple 

matter, because the cradle with the 
cur will help to push the s-loamer 


Buy a Bond and Win a Bonus 




ELncU r,Trtnri|^« in the glass sphere contains □ 
number ctrre-npondinB e French homL 

Thu awMm oF ]u.uky nuiubiv; bum.i& fcVfivC 
ljL'i iijiiL-i r r n ry i n g from i nr. a LI iu large sums 


glass sphere in the picture, 

containing what look like curt- 

La not some new weapon of 
war. It U a lottery jar, and Was- 
made for a French bank, the Credit 
FoncuSfi A lottery jar four times 
the size of this one, to contain millions 

of cartridges, is being built for the 

of Faria, and SbO.OAChODO will be 
given out in bonuses to holders oF 
lucky-n umber French victory bonds. 

Kach cartridge will contain a slip 
of paper carry big the number of one 
ol the victory bonds to be floated by 
the city of Haris*. The cartridges will 

be dropped into the sphere through a 
limall opening in the top. When all 
the bonds an? sold and 

responding 

sphere, a small steel trap-door at the 

opening will be closed,, locked, and 
sealed with the great red seals of the 
city. Then the sphere will he re- 
voLved rapidly, and when Et is brought 
to a stop the opening will be at the 
bottom . The seab will he b roken , and 

the cartridges shot out, one by one. 

The hoider of the bond correspond- 
ing to the first cartridge shot out will 
receive 











Cutting 1 own the Cost of Living 


This 35 one rceson ivh y 
t |k! cnst of living k hifiSit 

W HAT shall we do to rertyee the 

font of 1 e v iftg? Tilery are- two so- 
lutions, Monomists tell us., Pro- 
duce more — that fc ?he finrt solution, 
Ijistribute more efficiently — that Is the 
ffsqhml solution, Increased production 

means the speeding up of oxi-sling ma- 
chinery and the invention of new and 
better machinery, But nmrp evident 
distribution? Thu more one. 1 considers 

that tremendous problem. the more one 

m convinced that nothing short of a 

complete transformation in the methods 

of handling guoda at our terminals can 
rniwt the situation. 

Something muetbe radi rally wrong if 

it costs lens to Bend a bale of goods from 

Havana to Boston. I,*i<J 0 miles, than to 
transfer it from one pier in Boston har- 
bor to another; iE it coats as much to 
deliver a machine-tool from one of New 
York'* great terminals to the Holrl of a 
ship as it does to tratitpert it by mil 
from Chicago to that New York freight 
terminal; if a halt of cotton fan be 
Shipped by water from Savannah to 
New York at less cost than for raising 
it from the hold of the vessel and 
transferring it to a Brooklyn warehouse. 


Twenty-six miles a day is the aver- 
age journey of a freight-car. It’s 
the present cost of transportation 
that helps to keep the “high” in 
the high cost of living. Herewith 
we present an Englishman's solu- 
tion of the distribution problem 


A verage Bay 's Run of u Freight*Cnr 

The worst of it is that When LerrnEnais 
are so poorly equipped us to make it im- 
possible to load, unload, and distribute 

quickly, thy arteries of supply 

aulTer in turn. We boast of our 
long hauls., We never speak of 

the LoqrdinatE vv bis I e of time 
entailed by jioor terminal facil- 
ities:. The average daily mile- 
age of two thousand freight' 
curd on one hundred forty-four 
railroads, according to recent 
records. is — what, do you sup- 
pose? TVenty-^Lx — iuet twen- 
ty-flixl And these twenty- 
mu miles were covered at the 
breakneck apeed nf two and 

one half hovii-H -1 These 2 . 90 C 

are only ten per 

cent efficient, Arid we think 
that we have progressed since 
we abolished the stage-coach! 

[t costa f d,00<J it day to hold 

an ocean freighter in port; 

Sl.OtK) a day to hold a coast- 
wiee or trump sic a ntulr. Since 

New York, Boston, and 

■oth^r American parts supply 


the country and distribute the coun- 
try's products, imagine what moat 
be the coat to Hie people of 
the Untied $atcs in the delays 
Incurred m ' moving fttlO.GlKl.OlKi tons 
across the marine freight terminals! 

Nnw, it mufft not be supposed that 
our government, state, and city authori- 
ties have been blind to conditions that 
were antiquated fully fifty years agq. 
Within the memory of livin'^ men r it 

least a do sr;: n achemee have been pro- 
posed vj better our distributing ma 
cbineiy P It iE hard to change a compli- 
cated and more or lesa standardized 
system. New York was probably thr- 
last large American city to change from 

horse-cars to Electric traction, Trom gas- 
lit mps to incandescent are lights. The 

change- wfi* staggeringly expensive, but 
iL had to lie made. Anti &0 it L» with im- 
proving our methods of dial rsbution,, not 
merely in our large porL^, but wherever 
there is fin important freight terminal. 
Tens of millions,, possibly hundreds of 
millions, must be spent; bui ^ until i hey 
are spent r wu must expect to pay 
twenty-five percent, urui possibly more, 
for the necessities of life. 

Admitting - all this, what qystom of 
distribution shall we adopt? Mfw of 

I hr machinery' that is advocated for our 
ports and c it Sea it of local benefit Ohiv. 

The distributing system of the conn try 



f.:- a whole must be considered. The 
system that LS adopted rnust provide not 
simply means for quickly loading and 

discharging ft cargo from u ship; it must 
reduce the time of transport -nti-nri to 
inland cidjea and the cost of comiaodi- 
lies to thp farmers of Nebraska. 



TcDcn^tcrL ■ i : l _1 moli>r-Li ci:!: dTivirs wutaLc ffttftt tWtt (-D 
three hours, by me rely stanelLni in Line n- itmilnals. 
Whim the con^cBiion is sdi Lu wor&c In Yoiir, e 
driver unlutcticE hk Ij&tm-*, Icnils lIjl m uff to the 
stable for ihc niKht, sncl retunis; thr n«t day 


The High Cost of L wiling 

Under the present system, when a 
cargo Ib unloaded, it LB trantferred not 
immediately to fr?[£ht-cars r but to 
war 9 housca, a process attended with 

much man-handling Wareliousc ac- 

COmmodatlonB are hopelpady inade- 
quate. Freight is left on wharves, lo be 
handled later, m the meantime conKest- 
ing and dislocating other traffic. IJltt- 

matcly It dribljlcs Into warehouses or 
into freight -cars that have been waiting 
empty tfotwfwrv for days or weekii, 

Tbm thousands of tons of perishable 

freight Eb unnually destroyed; time 
and labor are wasted; doliveTlca to 
mnnufftCturefs. merchants, and eort- 
eupiera are delayed, When a freight 
train is at Lust msdu up, and It epes>de 

on its way to Chicago, St. Louis, Now 

Orleans, one of a sc.urp. of many Amer- 
ican cities, what happens? It runs 
into an antiquated terminal, Some 
nt Hle Cars, an 1 detuchedi the o the re 

aro broken up to bo dispatched over 

several different railway?, after much 

swilchin.^, ssdeLracklEkg, and 
COLLpli tig. 

The railways complain that 
they lire nut receiving enough 
for tho carrying of freight. 
The truth ls that freight 

eluirib* arc exorbitantly high 

because they cover nut merely 

the actual cost of transporta- 
tion and a legit imate p rofil , hut 
alFO the etttt of the losses in- 

ej u r red by an outrageous sy^- 

use it 

was nobody's buidtWM to im- 
prove it. The high freight 
charges ha^ e to be added to 
the cost of good*, with the 
reside. thuL manufuctliJferE and 
retailers raise their pricts to 
1 he consumer, who, in the end, 

foots the bilk Yet these very 

freight charges react on the 
railway (som panics T h emeel?ea. 

They too must pay for ma- 
terial • pay,, moreover. 
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Tclfer gantries for handling ewson. 

Qfiltf ry hasruicS raised to clear ship?' mS5tS 
and funnel-.. 

■fclfcrS fltj&ftd on fijU?d tnntfy. 

Bascule ooniLtefgXpise, 

ELbow rods: doubled to rai.Sc ba&CUlCr 

E-aila UpC*n which gantries travel.. 

CanVas CUrtaLna Tor wnrlri..iE tn bad w&iitlier. 

Glass roof ftttfcd to iJI gSTltrifl*. 

Tcifer rail:; running uu:lL ifltUO-'.t&iy rdon£ harh 
£jlIo; arid across at loading, and rffc&eh&TgEnfE 
points, 

SHcLiPR B d justn bte bri JgclS taffying tclfer rdrilt 

TcLFcth bui^Ling Trom lhips' haLdiM. 

Loaded teLFc vr tHLVfJInfi toworiLi whMft 
TeLFrr lowering igoods into fc>p.rge. 

Tell'c# ]owerip|r goods into tfai«a. 

Lowering iiOOd* OH to B-foofc tttdt st-aL k::iS, 
Goods lowered mi to first-dpor belt stulio:^, 
Goods lowered on to Second- floor belt si ut Lorjs_ 
fl-foot tmcker belt io* Enrg,e< heavy tywdf, 

AM. P- H. 

IJnlc belt, fi "\f . P, H. 

Switch control cleat. 

First on-J accunii llootf 4-lV>Ot belts for uicdi-iim 
and small goods, 2 M. F. H. serving buys., 

Bays for schiIpb or storing good*. 

Lung. belt* serving shorter, 4 fed. P. H. 

Creep chubs JiLindtine. goods from brlLs. 

Rett st at Lons Lit which goods ane rbstd or 

lowered. 

Link belt, EL M. P- H. 

Tmvcbnfl uvLrti^Lid ciafLca fitted over .ill bays. 






now A, S. Gat tic, an English engineer, would reduce the high cost 


It -coats th-fW thousand flolEnrs n day to Irnld nn oiciifi 
freighter in port to load of it n load a rargn, and OFif tbnn- 
is.ir.ii dollars, ji day to hold a OoifrBtwI-ie -or tramp iteulPrr, 
We n the -consuFners, pay th* bills! in Lbr tn d. and it B s a trig, 


_... W hpi you consider whflt are the delays irururred in 
movLilg hi liundi cd nnllson tort* flCTOW tbr c nut Lite freight 
terminals or our }vjr\a. "What is the iohltitm of Uk prdt- 
Itm? An English engin «r ( A. S, Gatlk, offers the Gattm 













































f^nvnllcr vpmjl* of 4, ODD mud 3,003 
cuum dL w, uidou-.lu i£ sire ult-tui cousl y 
Submergr-d hydraulic buffers, SO ft- 

J|.i;vi j l, holding ship hulls olTlKfj'iJi 

Dnrge ‘il . 1 1 id n -; . 


Skylight!. 

3 -Ee; ad way served by c rf.ri c* , 

Tforra r-niE^'^y track* tonrad by craTins, 
Two railrtuy tracks served by 
tellers. 
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A. iHiOOO-lcict d. w. RliSp oomSug aU>#ie- 


Bu l 1 S h fl(W-Lwi d, ¥■■■ ehip to CeflVfr 

C. 0,000-lan d. W ¥ ship UrtlottdinK 


n . 


Sections! rL&** rnoiinR sliding oit tails 

lu uncover pCKfliemiof belt stations juilL 

railway required bc-rasifb anntrira. 

GLasa- rocduig. 






of living by loading and unloading ships with automatic machinery 


system illustrated by the ptetrure above: huue nSf- 
prnpf-l Itslil et-unca-, i:nliv:iy CnkLfci nn which freight truins 
1Ub, u iy:-.tcrn of automatic conveyers. A vessh! berths" 
■an Linply freight lrnln draws nlongsidri n nyme hfliKlltnCL 


twelve tOrti it isilimte runs into | h~i:;Ll icirL np^irjalte nine 
af the batches, The -Ceia'KO it liC^Stcd Sll-d deposited iiitO 

fre Lgbt-cani ur lighters, ur Lqwjri bdl conveyci 1 !!, by which it 

is (kELvered to jmy df. ired bay :il a sbarjgjc: wurrhuuse 



































































share of the increase which their own 
charges help to raise- The evil grown 
progressively, increasing like a rolling 

snowball, while the people wonder why 
the eciRt of living is ever increasing, 

Ha ii7 GuUii* Wmtltl Sfrlrti the PrubleiA 

One of the fitat to reCGgni-Be ansi en- 
ergetically urge the necessity For reform- 
ing thin system on a drastic and 
eomprchensjLva scale was an English en- 
gineer, Mr, A, Hr Cattle, who For many 

yeare has keen developing the plan 

pictured in the accompanying flluat ra- 
tions Mr. Cattle 'a scheme,, for con- 
venience, may bo considered, under two 
hearthiE^, The brat (n) irvnlwa the 
provision at all important ports of 

adequate apparatus For the loading and 

discharge of ship-s. and the erection of 


of Lhe inner w'iill a building of three 

floors is shown. Front the second floor 

of this building to the walj h a lean-to 

roof, which travels longitudinally In 
sections, is arranged so that any section 

may he moved, out of the way when a 
cram.- is at Work. 

On the ground floor a system of con- 
tinuous “trucker” belts is provided to 
travel longzl iidinully, and at suitable 

intervals croas traveling belts are pro- 
vided. Similar travelers, are provided 

on the upper floors. Thu gantry cranes 

are fitted with a number of 11 ielFer^, " 

or hnista, arranged to travel along the 
crane cantilever arms and to pick up 


goods from the holds of 
deliver them on shore. Each crane 
would handle twelve tons of cargo a 
minute. 


How the Plan IFbrt 


suitable buildings on th 

equipped with mechan- 
ical and automatic de- 
vices for the quick sorting, 

storing, and dispatch of 
freight* The second [h] 
involves the construction 
at every big railway 

center of a central 

-house 

which is to Sake the place 

of the existing indepen- 
dent railway freight- 

yards, the building be- 
ing equipped throughout 
with mechanical hoists 
and conveyers, by which 

freight may be rapidly 

transferred, -sorted, and 

dispatched* connected by 

underground lines with 

all the principal railways 

and communicating by 
roadways with the con- 
signee. Standardised con- 
tainers (cases, e rates, or 
sling.il are to be used, in 
which the cargo or freight, 
is to be held, SO that it 
can be bodily transferred 

in bulk to and. from 

freight-cars and motor- 

trucks. A systematic or- . 
ganiaat ion for the rapid 

collection and delivery of 

goods by motor-trucks, 

so as to relieve street traf- 
fic conges! ion, is u aub- 


wbarv 


sidiary 


;l 

of 


the 


l mature 

clean ng-hou-He. 

Consider first the load- 
ing and unloading equip- 
ment which Mr. fiat! la 
advocates for a. port. 

Along the edge oF a 

wharf or quay are two 

parallel walls, consisting 

of a sprir-s, of arches, on 
lop of which rails are laid 

upon which huge self- 

propelling -gantry cranes 
travel* Between the walls 
Lire two railway tracks on 
which freight trains are 
drawn alongside berthed 

vessels. On the inner side 


! /i 


rfi 




The ^ hn>c if h -m opera rid i is as follows.: A 
yeKSp! is berthed, an empty freight train 
is drawn up alongside, and a gantry 
crane rims into position opposite cue of 
the holds. Cargo is hoisted up by the 
tellers, and deposited either directly 
into freight-cars or barges or on to a 
stationary platform alongside the truck- 
er belts, on to which it is mechanically 
projected when required. By these 
bpf'i if is conveyed and automatically 
i ransf erred to the ertwa belta* the 
truckers being ro arnuged that 
Over any particular trucker may be 
: 1 1 u ■ ■ ■ ■ ill ( ally delivered on to any cross 

^ belts, by which in turn 

the packages may be 

conveyed lu any bay of 
the warehouse for storage, 

or may be delivered right, 
away Into freighL-cam on 
the other side of 


T vpiii'nl h!, ruin nr wi a . Ii 
M I II II F l;r.-n& -iiF mLiril 


CcL- 


B, Hy d r-n a t i c 3>n r r r r 

n^ninj-T ifiip'l jiijic 

C. Pnxqp lyinii Ivtwrr™ 

rwfcriFf pmi (Siiji 

P. Law r r kptchw^jr lm3r 

^Ibfiwinn Ih--I h 
ejp-rli* It. hr i:n'lim.:Jr-:L 
rfnUJ-U^iriK-Titv 
1. Trn-rtling: JinrL,prs xun- 

prnS trlfvrt si' 

h|i[chri 

V, Tr-PVcLiilif tir»:l*r r.nl 


<1. Td/rt ri i\h 
H. Fi:Ln1 rt-:iir J Li> 
frr ■sim SimL.;!- 

E. P. liiah n peri pel tiy ■v.vi :iy_- 
L-nii (Ijiwiit:I -:i ri. ii | ii vis-*, 
hi. ill i in Itir ’lirL.l^r 
J f isrd I rlTrs I : : i ilisrh 
F*. T-r'.r-i luwcriilu. iilEO 
Siurir 

L. TfSFrn I i ■ 1 1 !i ;i | - I i :i : .ili 
M. z-'.nLi'.ii; poor iulCLuPI 
ilrawu Fi-isil bfUd^T 
HiutrV 

’■i. 7 i !tri U iiL-uuiJi: 11 ; Lui u.-r 
belt il U’l iix.la 


O. ELii.Ii*. -foot Lr.icki.-r bolt 
V. Allc ^ u V Lc:iLuViT1|j 
ii:-i.-.h Fecii-i btlt 
Q. Ku.il far DvexIiPD.il 

lii ulic 

Hi. TrlJ-nr Iij-.l.I :Ii »; fniL- 
C:mht brlE iSifeLlDIl 

S. Cum li Dii-krcri iDN rrtKil 

l-.niHi. SO mIiOXL belt 

T. Ai:-ry*jy J^uzburiing 

CUE 

U. T: y> rlij'it; erdJIc 

V. T?ir>rf liXldibK »MDrid- 

flOOX hell :,LuSiiXH 

W. a-|i J. r c L l-J I" l- X a 


imLnnd dp luxid a ship. Mr.. CiLtlio he.1- iiLVtiiLc.il 4 ucvV tVpC of dcctric 
Ci 41.1 |i By bfimjini -one- of tbe-iie ur.irL:*:: Into ap^rDtlon uves 1 each uf a ahip'si 
hatrilE** a JSffiC ounsibfr of WlUfldn of riwn may he tmplcvyed tn loading the 
almost cnELtiisLLoua hltjc-S of pOwcffid hoi$U Cflth -Cffln^ briags into action, 
TtlC apetd LimLtcrL '11 I bi: quantity of guucls llmL tiic ielczel l;lii atLuch to the 
hoots oj- gfa.ba* Tike cranet arc capable of carrying twelve Iona per pimute 

or 3 tS 4 , the: Lime buiEig dtLtTEinnt-i.1 hy lltu eiliLuil of Lhv CSCgO li i'l-J ". ! 1 v Lalx^r 
avallublCp It is Sifiict that nine nf these x:nn:-fi working over nine 

liaiche* wouJd be eapabSe of carrying one hundred and eight lon-& a minute 


By Lhkt means muri- 
ng is reduced 

to n minimum, and 
ififciplv eunaists of adjuat- 
mE the cargo slings for 

lifting or releaRing pack- 
aged, wliile mo vem tnt of 
the ^argo Is almost con- 
tinuous from Lbu time it 

leaves the hold undl de- 
posit ed where required — 

an enormous advantage, 

reducing con million t.o a 
minimum. I'o load ll .diip 
the procans is simply re- 
versed. 

Th n Cti'ti fi ng-Hcwxc 

frtr Frf'igh t 

This in brief is T be port 
s>Tdt-om for the rapid load- 
lag and unloading of 

Eblps* Let utL aiow con- 
sider the central freight 
clean ng-huuHO that Mr. 
Gattlf would erect in Chi- 
cago,, St. Louis, and In- 
land towns — indeed, 
wherever there EE an im- 
portant freight, junction. 
In cit lea and I urge 
towns served hy a 
number of important rail- 
ways, each company usu- 
ally runs tts own freight- 
yard and wary houses, 

with the* result That some- 
times a great number of 
i ndependen L f rci g ht -yards 
exist mile* apart. 

By the substitution of 
n centrai dcarin^-huuse* 
land would be released 
Eut huiSdinE er other pur- 
poses : freight-yard sh uut- 
— the curie of rail- 
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The Clearing-House for Freight 


In Lht-elc-imiii;-biou!K all switching i-s [avoided. Instear] the 
contnsnjcr ^yaluin is crr.pZoycd . The conl.'iiti'-r can be 
hn-istefi from one- vehicle to Biwther, A train uf fifty 
Clin? tikTLfs die cleiatin^-huusc, :-i T l > f :| t j n ^ bet wren tivn nar- 
row pSntlbnns. Above ruth oor in a ptiwf-rFi.il crane. Till 
men on thn pLnlfncrnn hook the Bfflils i-Orrt t* lliu crimes, 


snd Immediately the train \& relieved oF its toad. All the 
cui Uiht eontdtn through traAtcrofQtbflrMB uft unloaded 


into the crypt. Powerful mnrhin^ry is ipfitflllerl in the 
crypt* and any loud dropped into it ia Immediately 
transported without shuck or concussion. to the clsnCt bos 


from which, it can be lEiost convepientEy maneuvered. 




































ways, by which more time and energy is 

waited and mor^ damgi^e and accidents 

to ^ooils uEid rolling stock ure caused 
than in any other u r ay ; — v. ou Lrl be almost 
eltminat«d; l he idle ptriodi Lis the life of 
locomotives and freiglil-eftra would be 
reduced to a minimum: and rapidity in 

transport and delivery of goods would 
be expedited buyond belief. 

&1r.. Gattiea clearing-house would 

consist of a great building 1,£ 



feet long, MO feet wide,, and 200 

feet high,, covering lii acrea, the base- 
ment extending beyond the wails and 

coveting an area of 30 
acres. It would be con- 
nected by underground 

electrified lines with all 

the main railways serving 
the district, these Lines 
branching out within the 
boil ding into a great 

twin her of adlngs on io 
which freight trains are 

■drjLwn by electric loco- 

m olives. 

7 raveiittg €rnm y s md 


and coming from all parts, instead of 
being run into various freight-yards 
mitt apart , are brought directly into the 

dearing-houHe, the mo^tw erpe-roNdf is as 
follows: Containers filled with goods 

intended for transfer complete from one 
railway to another are simply trams- 
I erred bodily from one train to another* 
while those intended for dispatch by 

road are hoisted up and deposited on 
motor-lorries In this Way It is claimed 

that a heavy freight train can be un- 
loaded aod reloaded in fifteen minufSS, 
When its contents have to be dls- 


an- 

the 


- ■■ | us. 
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Spanning serosa the 
railway tracks are thir- 
teen roadway each fifty- 
two feet wide, carried on 
bridge ami communicat- 
ing with the streets; and 

sihove the roadways are 
lour sorting floors, Over- 



by tha redemption of land and foonomic 
and blended use of rolling stock. 

The enormuua saving nf tamo and the 
increased uac that could be made of 
otherwise idle or empty vehicles is too 
obvious to need exposition J but 
other advantageous feature le 
L earning of congestion of street traffic. 
There is no question but that street 
congestion arises principally from the 
tremendous number of earners' vehicles 
engaged Lii the collection and delivery of 
poods, A systematized method worked 

in conjunction with the cleiirmss-houae 

would eliminate the 
greater part of this con- 
gestion. At r. Gat tie fives 
an instance of what Lakes 
place daily and hourly: 

Js 


■ K .. . . 
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cranes 
mad w a y a, 



with goods 


head 

span the 

while others ruei below 
thp mad ways and span 
t he tracks, 

floors are provided with a 
system of L raveling truck - 
ere circulating past veil- 
hole^ in the door, Lind 
truckers are provided in 

the basement, or 11 crypt/' 

Of course, only trains 

secured i ri standard “containers" should 
be allowed aeceas. 

A trucker consists of a truck, pro- 
vided With rollers- capable of revolving, 
and supiiorriiig trays containing parcels 

in such a mumier that the trays m^v he 

transferred by the rollers from a sta- 
tionary or moving trucker to nr from 
a |iliitform, or to another a tut- ion ary or 
moving trucker. Thews truckers con- 
stitute ;l distinctive feature of Mr, 
Gattie's scheme^, and are a truly won- 
derful invention. You may have two 
parallel lined oi them, one traveling at 
three and the other at six miles an hour. 

Supposing a parcel to be placed on. a 

alow-speed trucker. A; as iL approaches 


Stc Vu-dum- and porters :n dispensed with ii: Lhc Gut E iff ay item, 
l 1 .! 1 . 1 k. ijj[l' j nre sncchunicBJly sorted, txnn <prirEu<L. and to the 

prnper hay al the irleftrinE-h^iuse, La it done? Hy truekeiw of 

Mf. Gdttse'i invHiiLoEW The l^aya cni ‘wliL-ch the fri'iipii. m L-iinictl ure 

l:iiEi:-lL ( :rL<3 frrjEn ueic 1 1 iji-kit lw rmnlhercir ton fir-i^bf pJrjU'cwin by Eiieans 
□f tr.asi hFct iciilrrM. TlirHf transfer roller* nrr raised vertically to lift the 
fray;, they are swiveled for dlascmflJI delivery; they are folaied to toll 
the Itay to Or EVusn the truc-kirr Utrk by gtarH li Ll'.uiLitl by :j LTtitralLy 
pivnti'd lever arm. Thi 1 lever .thei oppriiteri by «ne c.T two rnllers at 
Lta cndsH whS&h roairrs enaflge n rJiannel-iron cam-rjial on a trueker 
ruainifie on an adjaeeni tfsek. The If ay it tolkd from ene tnitker tu 

the Other by a. yiac tlal i ijL-j Li'.'Ei uf List lever arm. A stamp cu.ii 

be transferred hy the truckers from any square inch ni‘ ibe vast llnor 

nf the elf nring. h<?uKe. trunsfKWTe^ and net down upon any ot her unof 
cupied square inch without touching or inteffcrlng with 

lead, although the Fpaee may be era.mmcd full o-f 


“You nuiy havo ^ nar- 
row strPEl biorkpd hy u 
dOMifc or more carriers' 

vans, some perhaps with 

only one or two parcpls to 
collect or deliver— in 

many tssph, several vnEss 
culling at, the same build 
ing r The result is that c&r - 

man N o. C H having fi nbhtd 

hi;- 1 call and blocked foro 
and aft by other vans, 
lights his pipe and dls- 
cuHtfF'.H the latei?t strike Jtir 
u coupis of bourn with 

corm#n Noa. 3 and 9, who 
are both waiting to deliver 
or collect at the ^lehc 

l When at last 



afiy other 

mucfiinefy 




or overtftke^ another fast rnovmK 

trucker, B,. it is fiferally true that B 
triys to grab the parcel, but oatUIOt 

unless A wants to part with it P and 
the muE^vttouE thing is chat A knows 
exactly whieh trucker to deliver its 

load to, and won't deliver to any other. 
Assuming that a number of t ruins 

helois^tug to different railway companies 


tributedr the container is hoi uteri to one 

of the sorting floors or lowered to the 

crypt, where the parceU are distributed 

hy Che traveling hands into cprtain 
bays tof which there are l h S30l,, whence 

they are transferred in bulk. 

In thiE w r uy parcels in tended for 
a eertuiEi deatlnatloa , after being me- 
chaEiiaally conveyed from trucker to 
trucker unri from llo<3r Co rtonr by meansi 
of edsvatnr.4. to which thny are delivereri 
and from which they are automatically 
discharged on to other truckers* at last 

find their way to a specified bay, where 
they are collected* placed in oilier coei- 
tainers, and lowered on to a vehicle for 
dispatch. Thua many of the train* 
leave the building, Loaded Lo approxi- 
mately Che same extent as. when they 

entEr. 

As projected in 1312, Mr. Gattic c-dti- 
maced the cost of such a clearing-house 

lor London* including land, building, 

eciuipmentp rolling atoek* and tunnels, 
at £j4,tirtOvOC3(l and the annual profit at 
.t!9*(XlO*00 , 0 indepEi -ently of the great 

economies to railway companies effected 


the vaiis leave they kvyeII 

the volume of slow mov- 
ing traffic in the main 
streets, Central organ- 
izatioH directed from the 

and the 

adoption of the container 
system would easily render such cjihw 
impossible and rehcvE the main streets 
from much totally univeceMiy traffic/' 

if such enormous improvementii can 
be E43 simply effected* why do wo plod 
along in the same old rujnoup. grooves? 

it is nobody's business; be- 
cause of rivalry and jealousy between 

railwfty ofliciaLs, heLween great firms of 
carriers, and even between |>orc , city, 
and town authorities, and the lack of 

initiative to do the obviously right 
thing: because of the parsimony that 
prnhibits the raising of the necessary 

capital and anticipated difficulty in 
reaching agreement as to how such 

capital and profits should be appor- 
tioned; because of apathy of govern- 
ment departments nr kick of pow^r to 

•Enforce the* nec^asaty cooporatiail and 

the neod in governments of strong men 
with courage to initiate drjtflHc reforms. 
In England tha IV a %'s and Communica- 
tions Hill wae introduced to effect 
form* in methods of transport — w'het. L inj . 

as panned into law* it will provide tho 

necessary powers, remains to be sawn. 









Th 3 r, srmokesladi blew aw^y an J was pwt an place A&aln walfi- 
CA .31 the liuI uf zicicIniLvry. It w a 2 milled up the hill by u 
ch-aiiL-blacIc .iruJ tber. ruisrtL to □ tioii^orital ]:■::■ i t i n 11 by juclc- 
sLTEwa. A st«L cable wv» looped around ihe center of the 
stacfc r continuing cn mzuhx a two kncd derrick mid dtyimi to 


chain -blocks hooked to atatlonnry loga on the other side of 
The kill: the ciiIiIl And jLL-k-*cn!WH raised the stark higtLer. 
When ill:: IqlJc screws, were eld Inngcr nhlt to follow up the 

st&nSf, the c^frk did the work alone; the derrick was hinged 
to facilitate the wort, A concrete ecUi/ jenahed the job 


Putting: a Wandering Smokestack Where It Belonged 


A W I N D - ST 0 Tt M tore a huge 

snsokesEack from its foundation 

and dropped it. fifty f uul. aWuy. Am it 
plunged into the ground the top end 

flattened out. Later the owners came 

to view the remain*. They decided that, 

if the broken end were cut off and the 
remainder straightened out, the stack 
could be lirpthH again. 

But how could they »rct it back? 

The power plant at the smeltery to 

which the stack belonged wan being 
overhauled, and the job would have 
to be done by hand. This meant 

that a stack weighing fourteen thousand 

pounds would have to be dragged fifty 
ieet up a thirty "degree incline and then 

placed upright. The stark _ which was 


in sections of ■.(-inch steel plates, was 
six feet in diameter and seventy-five 

feet long. 

First, the end was chopped off and 
the remaining flattened part forced 
hack into shape by j fide -screws, Two 
thirLy-two-foot logs Were placed on 
either side of the old conoreie founda- 
tion, fourteen feel apart and parallel 
to the direction in which the sleek hud 

to be moved. 

Another pair of logs were driven 
horizontally into l he other side of the 

hill to l he depth of one foot, to serve 

as tile pulling point. A two-legged 
derrick was. fastened to the two logs on 
the lop of the hill* sn Lfrat it had free 

play. While this work vwis going on, a 


new foundation was being prepared. 
The preparations finished, the stack 
Was rolled in position for an uphill pull. 

A Hteet cable was looped around the 

end of it and the alack was pulled 

10 the top by a threat on chain-block. 

The lower end of the stack was raised 
hy jack-screW's Until the stuck hung 

in n horizontal position- Nem it steel 

■cable was looped around the tup end 

or the stack. The cable continued 

on across t.he derrick and down to the 
chulti-h locks hooked to the logs ita- 
tioned on the other side of the hi l. The 

stack was then pulled into uz; upright 
position and lowered into its now base. 
A collar of reinforced concrete was poured 

around the stack and the job was finished. 


Out with the Weeds 

W HERE do oats pens, beans, and 

barley grow? Weli F aotne of 
them grow it; the hack yard of George 
K„ Cttvdness, in Seymour, Iowa. And 
they grow very well, for he constantly 

weeds and cultivates his ground. He 
dotM this with u special tool of his own 
invention — a three-pronged hoe which 
can be attached Lo a wheel and pushed. 



A CllTEC pf-CMIgvd JltiC I'l .Ilk L'Si DEL CI> 

c^llent cultivatcM - and w'EMfd-S-i 1 EhcTCF 



Without h'SViziK his- CoCrtrf ui the lniLltr- 


i win. ]sl WDlchrs ;i jIl! ircnlxcis l.iri hniEerS- 


the Boiler 

A S extremely valuable pari 

of the? boiler- room equip- 
ment ia thp holler control hoa rd . 
This contains indicating and 

recording instruments for each 

hosier and the switches and 

1 evert for controlling the work- 
ing ooild Ltione of t he lioiler plant. 
33v the ceidrallzaLLOii oi the 

rfc" 

Indicating and recording in- 

Rtmmcnta and the controls 
within a small a great 

deal of time and labor is saved 
and the eJliciency of IhG steam- 

gene rating pla nt grpatly in- 
creased. On the hoard shown 

iiL tho picture are mounted 

Ktpam flow meLers h a drafl- 

gage, a recording thermom- 
eter with two pens recording 
the temperature of Lhc feed 

water entering the economizers 

and boilers, and a flue gas 
pyrometer connected to a 

thermo-couple in oarb uptake 
to Indicate flue glia temperature. 

There are also a Venturi feed 

water meter, a ga& collector and 

uhulyzer r and & flow meter. 












Cnnrsd Petty wrs e vtty thing 

fi'OiEL Deputy Cd^filfllalR to 

Chief fi- r Pol iilL Ln Lii:i hnsne lO'U-n 

]n TVxd U r: tit h? dey d uped 
rhettCrtqtmm* Now Oil bia energy 
LLH- intn carving blurb-: eif wood 


Philip Ltsdb of dLmtnn, 
[□Wsl, made: this fnp, thc 
ptlES-H, and the 4 -tSf, Hl 

made the foci out or □ 
-tingle jjic^E uf wnncL It 
lir^t sp'-.ii. fnTly-nVc lEtrtcs, 
ibrJi eitch NpliEi Lit was 
eiifciulLy bent riiitufiivJ 

to runn the wmidrclt 


A pfiit oF Ij ~ 1 1 1 .'i! • ■ hams 
end three pieces of ma- 
liidigniiy wrpe turned into 
li'-is emblem by a Fill 
|>=liU. it is much larKer 

thrsn It looks, measuring 
o full yrnd limn thr 
IfOdiLt of the ddEECT 
t'j the tip of iht borcia 


M r. A. W. E- w. i mis, 
formerly it Cape 
Cod. tlslsLjmjui, also 

became n whlttler; 

ho k liotdinc in hi* 

h;n>J el icpmduc- 
lion of 1 3 j i- C.isnoiia- 

aid ivlncJmill of 
Chatham, Mails , 


A man who visa Tor 

the title |J Cham- 
pion WbittEfr m" 

the World" is lieft 
abmn curving a 
di;,;n out of ja ivood 
block . T-iin Btrars^-e- 

L y appropria te 

name is Lock iv rad 


An Alaskan miner carved The American in the topof on Lppk-box. Seven 
hundred acid seventy-one piecES linked together make Up the stars aid stripes 


Cdpytig tan ri:m u| 
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Let Good Roads Save Millions 

There are- more than cars and truck* in use indjiy- If each 

one wai of two->lun u a p -a city and traveled only 50 mile* a day r 
the dally a* id tig in £«*olin* aver eoiicrde roadB. ib ccttipired with 
earth roads-, would be ££ k 43D.CKH} gallon*, worth, at £5 cent* A £il- 
lcvlp (.lie t rein end cue turn of $¥, IH)j . 5{H) — and that for only one djiy 
im the year. For a dOflMJey year th* fcaving would -amount 
tc J.DEg^aCKf.lMM! gallons or SI, 962,250,^0, n Hum which make* wllot 
we are a pending for good roads almost insignificant in compitijerfin 



— 1 


Below is 3-huwii A modem concrete 
marl, over which :t loaded tWO-t<Ml 
track wu rim 1 1,78 miles od unc uul!un 
of lloeolLne. This wwild amnunl to only 
£3.12 Tor a distance of HH> miLrs- In 
this pun ici li.TT cose Lhc motor-trude. 
was ill perfect mcchiiidraE fcasdition 


Brick reads, a lilllc wQm. dctTcasc tin 1 

mileage Ip nhoul mslrs gxr gallon 
of gfisoltoe for a I wo- ton track. This 
kind of ruud -■■ I ;v 1 ( giving Yfdy Eu cun 
Crete; for. besides requiring much, 
attention and a long haul nf hriclrr.,. in. 
upkeep and fepaifs arc very tipenalve 


Aimve ls shown □ type 

of eerth road that has 
caur-ed gxcaL tremble 

tli.r-nugh-r.-Lit the mnjntiy. 

The ianka. of varying 
capacity, shown on this 

paiie illustrate- more 
clearly EhflJl enyld he 
dona In any other way 

(.heekccpliucud CDonomLC 
a civ ant ages of good 

mads. The obvious 
connection bciwecEi the 
quulily of rtorii and 
gasoline oonsurnptiOEI 
£s very clearly skown 




The gravel io«id 
dottfl not £ L v e.- <:|u i ! c 
ns |j.ood p nalcfigc 
as cither the brick 
Of the runcreti* 
nernd. It aeerRgiff 
ahniLt ff,13 miles to 
the gallon q l gcuu 
hnc. Of cmursc. 
gccKi drMits wilt 

help to i:me this 
figure sdtt.i' wh&1: 
but iL-Repin-ji Ike en- 
gine well groomed 
is (he best advice 
Lhrat we enn ofTct. 
Dc-n't forget tlmL it 
p-Aya in 1 1 l e long 
run to have s\ good, 
man. she wheel 


The ii^c-old earth, 
rqarh an* Che Iwe[{-< 

hear of motor -truck 
drivers; for in wet 

went her trucks 
LIShAUy sink in tp 
Hie hubfln iLecc^i- 
LulHill 1 . the hiriug. nf 

myles fo hflyl them 

OUl. 1 ei every case 
it is almcst impos- 
sible to nb(^ ip trac- 
tion for the rusiT 

tvh eel s , nnd vjdu> 
ahLc tune h lost. 
Even when t he road 
i« dry. the overage 

mileage for a la a de d 
two-tun truck 1$ 
only 5 7 o lluLca 









































i 

id 1 

rill Lr 
' L 


L. Hi‘j 
P" 


a r i 

>j 1 


1 ■ 




Hi 




■ 












Tin mao MCrcLcd bchiclJ the fch.-li.Lind pillar of the MctropoLLtun Ofxm Housf 
itape wntrbGi the nnzhertni leader tlirou^h n prep- hole and duplicates hit motions 


Getting Him Back on 

His Feet 

a new invention [or the 
semi-invalid whe? ia not flfreng 
rnrmjjfh to LLlft! or Hitches arid nut weak 

enough to need ft whAekbair; it is 
a combination of both, Th 1 ? upper 

part of bis body is supported by 
crutches that terminate just below 
bb watsl In the frame of a n-heel- 
ihuir, He aits on & bicycle saddle 
;:iid his feet louch the ground, 

The sftddLe is at-t-uehed to the chair 
frame ami the fn me moves on 
rubber-tired wheela. A atriip to 
support his bach is fastened to ihe 

top of Oir- crutches, Thus, irk a hialf- 
standing, hhlf-sLUlng position, be is 
able to move about imd gradually 

js-trengihen all his limbs. 

Whether the patient ia recovering 

from a severe Ellne^a 




r-jcm, 


vuu 


ctjo^u-a 

I. H Is ■ El ■ 
a. m ■ r i + i 


1 n 


r ~^EW people at the opera 

4 or any muaLeal perfor- 
mance where choruses :sre 
enEiiKed realize the mechani- 
cal difficulties of an orches- 
tra leader. It is obvious that 

every musician and singer 

must ha at the instant com- 
mand of hss baton. The 

delay of a fraction of a sec- 
ond in obeying his signal 
may spelt disaster. The 
problem of leading is cony- 
plicated when Li chorus or pari- o[ the orchestra plays or 
Hfinga off stago? tint the problem is not insolvable. 

An ingenious plan has been adopLetl at the Metropolitan 

Opera House in Now York for keeping every part of the 

great stage in touch with the leader, Theta is a small 
window in the elaborate decorations on a pillar at the left 
of the stage, This opening is covered with gauz" heavily 

■■p 

gilded. Now? if the leader wishes to direct a group of singers 

or players on the stage u'bile the curtain is down, w 
is fluently th& case? a second leader 


The cTwttuk ir, met of rjingr- rf thf 

orchestra leader and follows the 

dlrcctiOAfl of a ^EEftrid 3 c : l l ! ■_ i - 


■jythL 


Leading a Chorus Around a Corner 


that has left him in a 
weakened condition, 
or whether he is a 
victim of war or ae- 
r ifiem , ^iilR ring iioni 
u broken leg. the 
v. nl king-chair will 
help him in learning 
to- walk again. 

The crutebea and 
saddle may bo ad- 
justed Lo different 
heights in or tier to 
suit the patient. 


HaJf walking, half 

sitting., ihc 131 valid. 
^lmIu-iIIy vtTcnglh 
ciia his whole hndy 
in thLsnpw WflklJliflu- 

chair? wIileIi sup 
portl liiicL while id- 
Lowing of CKcrcitt 


Go to Sleep. My Lady 


stands behind this covered window sin d 

duplicates every motion of the leader’s 

baton. He stands in such a position that 
his own baton U in sight of those on the 
stage even w hen 1 he cu rtnin is d own. S i 
cleverly h this done that those on thn 

st ace hidden from the reid leader afmoai 

never miss s heal . 

An even more ifflcult problem arises 

when a chorus sings behind the .-Jcenca* 


L IE face do wm ward, with your fore- 
j hutid reding on a ledge? -sod you 
Mil surely go to sleep, So says Alice 
l"). Darling? of Lebanon, N. IL She 
discovered this in her innemmia days, 

and promptly' patented ft. 

Her i rive n ti on cal b for a two-pieced 


mattress, The upper see; ion is again 

subdivided? but the two parts are held 

together by a binding. 

In the day-time the mattre^LS ss 
stretched out after the fashion of any 
ordinary mattre®, but at night the 
hinged section is doubled over to furnish 


out o c sight of the second leader. Ii is 
often impossible for i% to occupy a 
position within .sight of the man at the 
lookout. In this case three and even 
four Ipadb-rs are employed? all con- 
stantly in sight of one another. The 
motions of the lender before the curtain 

arc thus repealed by the man at the 

lookout? who is in turn copied by the 

leader at l he extreme back of the Ktage, 
who is duplicated by still another. 

The complicated leadership of the 
baton is Lhus carried around Corners, 

often for a hundred feet or mow.' with* 

out the loss of an appreciable fraction 
of time. 





r? ■’ 




Instead of wfav deepfug pOwdcra 4 double 
ap your nialucss-tcp nnd r?a.t yeuT fore- 
head on it; thlu i-: tRt-cs.t ^n&omiLia care 


a lodge on which to 

r e^t. the forehead - 

Jn a little while 

you become drow - 

ey ; la herettpoil you 

put hack 1 he mat- 
tresd? pull Up your 
pillow from the 
bottom o[ the li-pd r 

and aJecp, 

'I'he .wret of 

this system, oi 

oourse? is that Lhc 
blood-ppe^ure is 
removed from the 

brain. 


















Although it 
^11 111 I I LUUUK.ll to 
hold in nnr hanil, 

it is perfectly 

L r .|,iJ i "i I- ' lI UTitE 
l-LtlLlTS COTTfllTtSy 


the small Irnrem, fhe broader for 

the capital letters, I]] writing, thp 

pointer in- turned to the 

fuller marked on. the TUll of the 
Upp*r diakp und a slight pFesaurp 
on a bmton releases a little 

hummer which strikes the 

of the loiter and causes it to 
leave il s imprint r?n the paper - 


A miniature typewriter with which 
you may write tullrra while IravulLnj; 


■■ _ 

You Can Balance This Typewriter on Your Hand 


A TYPEWRITER small enough to be carried 

En your coat pocket and liEht enough lo bo 
held lei yuur hand, if IWCe8&ary n while you ar- 
writing your letter with it, has been inveM fil 
in France and placed in the market by a 

French manufacturer* 

It consists of two separate parts; the 
typewriting mechanism, which is en- 
closed in a small metal box; and the 

■ 

carriage, which holds the- paper in, 
writing. Ordinarily, if the type- 
writer 13 placed on a table Of Other 
suitable support, the carriage re- 
mains stationary'- and the type 
mechanism moves from left to right 

ELL-ross l ho paper; when it Is neces- 
S.xry to hold the machine in She hand 
while writing, the type 
remain* stationary, while the carriage 
with the paper held by it moves 
from right to left 

The type mechanism consists of 
two disks, the lower of which is rotatable 
and has OH radially arranged labs ex- 
tending beyond its periphery raiwd char- 
acters repMSentinE the small ;md capital 
„ numbers and ptmctmrtloii-marks- 1 
disk is connected with an sndes hand with l wo 
pointers. The thinner of the pointers. [■■ used for 

Ink by the Tube 


Shu L$ u|i( r:H iijir lti4! 

rairiliituH 1 typewriter 

an a baw | rutin" Oil 
the table, but thu 
an a chin? may ;lI*q 

be uH^ri merely 

SiU PLWrtfJ. .ilh-ULIC llUTid 


ft 





W E have amoe ti- 
trated aoupp 

powdered oggs h u'sri 

condensed milk 

water being ex- 
trad Lad from 
almost every- 
thing these days 

in order ro save 

apace and labor. 

The bilesc Is 

ccflcentitted ink. 

It comes in tubes 

— like tooth 

paste — and you 

squeeze it. out drop by drop, 

miring it with water at the 
Well known ratio of sixteen 

to one. Thu3 one Lnrgo drop 

of concentrated ink, when 

dissolved in water, will bo 

audit-lent to dll an ink well 
of average size. 

The tuhe?i come in three 
aizes, Lhe smallest- holding 

enough ink paste to make 
a pint of ink, and the larg- 
est holding enough to make 

a gallon. 

Of COUnie, no one Is apt 

to want a gallon ol ink at 

one squeezing in order to 
write a letter, but the paste 
wall keep in Ixh concentrated 
condition for a lonjff time, 
If the Cup is kept screwed 
in place. In this reaped 
it again resembles tooth 

piste. 

Be careful not to mix. 
them Up in the dark. 


Dili: ilrup uf concentrated JPk 
nquwyrf-i-1 from a tube ihd mixed 
with sateen di&pa oF water will 
ail you! Inkwell with jirar.S ink 


Ttiixi? th-s Gnrfl^n Eden: if ym doub* it, look jt tbf xi^n. 
It in aiLSL-dc of concrete, uf which forty-three tana was 

uacd. Tli? maker Lx the man v, i I h the Lang u'Mbe beard 


Seen in the Garden of Eden 

ADAM and Eve in the Garden of Eden* haw we 
Xi envy them their care-free life In that charming gpotr 
One of US, ■>> F. Dinsmoor of Lucas, Kan., has gone so far 
us to build a concrete “Garden of Eden" around his 
bouse. But what a strange, ugly garden It is- net the 
least bit enchanting. And the reason is that the garden 
was built llh a frightful warning to the wicked world of 

the sins that it should avoid. 

Adam and Eve in unshapely concrete are holding 
up the dasLruetive serpent Adam balancing his share- on 

his head. A concrete tree oh cither side of them supports 
a large aign p "Garden of Eden,” On top of this sign £1 

misled saint is balancing himself. Near by another saint 
is swinging merrily. But just beyond him is a pole 
that curries at its tup the " Evil Eye." This blinks ominously 

all night long to let the wicked know that the devil is on their 

trail Electricity does the 
blinking, and the devil, by 

the way, is stationed but a 

few trm away. Altogether 
there are one hundred and 
twenty-seven concrete in- 
mates — good and had — 

perched in the cold branches 
of the concrete trees. 

The most pulling feature 
of the whole garden is the 
American flag fluttering in 
tiie breeze above the main 
entrants. We have been led 
10 believe that Eden WO* 

located in Asia. But even if 

it were, hy chance, located 
in America, there was no 
such thing as the -Stars and 
strips in those curly days. 

Besides, we don't like the 
idea of associating thp flag 
with a collection of sins. 
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Why is one man better than another 
at a drill-press? And why is one 
golf- player better than another? 





By Whiter Buti nurd 


The cy -l-r-Rr-iph — m:l electee Tight nt- 

LacSkid to 1 he hand or othuf iatoviep; 
p.irt of a ]n ! Tw:Lor u mnchiciu i:L mnllcn 
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A i:.vl]( i*j iipk sniitie "by Manor CjiEbreEti in nicLeT to 
■st Tidy the mc!tinn.s oF a compositor sfllini", type by 
hand nnd Rireorrlsn-e, to tfci*- simplified spelling system 


Finding a Unit of 
Meamremenf 

That has been the espe- 

rmneo-nf i«’rsi3a k: li. Ciilbnefh of 

Providence, R. I., a distin- 

aflirLemcy engineer 
who is regarded loth hero and 
abroad ns the jrreateat au- 
thority on motion study. ("2 Li- 
bretti found that he muM i ? &- 
tablish a unit of measurement 

nnri that hp must record Hlb 

subject’s motions. 

The heat tan cam, thp 

baseball-players., the best i^dT- 
£rs have peririUtec! Gilbri'th 
to cross-examine them, bince 
they only theorized about 

RLnco they told 
him thui they did One thing, 
buL act uu I ly di il a i lot h i t, ^ni; k i 


uncnnFtd.DusJy h Up h.nd to disrppurd all He wanted SD-methinjj that would via- 
thut they said and measure them with ualize the path of a typesetter's or a 
the aid of some instrument, bLLUurd-playtirV motions. Ho tried thp 

That instrument ( iilbreth himself motion-pseturo machine with some 
invented. He calls it a ' 1 cy clegraph. 1 r success, but it was ru>l possible to sum* 


marine oh motions of a 


or operation in any une series 

of pictures; ao ho devised his 

cyclegraph, describing it iKuhl 

How lh<a Afotiun Is 
R&corded 


iJ This consists of a nmsll 
electric light attached to the 
hand or other moving pari of 
the person or machine under 

observation. The motion Is 

recorded on an ordinary phn- 
to graphic iil cn or plate. 

The put h of the motion stands 

out in two dimensEona, 

' 1 Ry taki n g th e photogTa phic 

record stereoscopically we nee 
the path in three dimensions; 
that is r length, breadth, and 
depth, Jl did not,, however, 

contain the time element. 
This time element is of 
importance, not only for com- 
parative or 'relative' time, 

hut also for exart time. Thin 

time element is obtained by 
piirim-.f an interrupter in the 

light circuit, so as to cau.-f l he 

s i u h •: to flash «t it:n even rate 

at a known number of limes 
a second. This gives a line of 


T F you want to learn how to play the 
violin* the best teacher ought to be 

violinist. To learn how 

Co play tennis, golf, or even croquet, 

avoid the average player; he wilt never 
malte a champion of you. To 
become a champion yourself 

you must 1 ufcj-h from a cham- 
pion, Very few champions 

are good teachers in the sense 

can tot! you whar 

Co dq and how tn do it., Oftpn 
they have entirely wrung 

theories about their ow r n pro^ 
cedu 


Th i« chreno-cycte - 

n : -pl i rlinws the pntln 
by the band nf 
John BhhRp presi- 
dent of the Psn ■ Am^-ri 

can Union, while £ak 

ini; a pciLCiL out uf bin 
right-SLrjnd pnrkrt , he 
having been aceus- 

t-'im-crl io Lukin ^ it Oul 
eU I*: vk Irrfl - hum ri pockrt 

Comp-Arc this with the 


Juhn Blui'cLL. iLukLcn; Ilii cyders c-l Lakini; 
ih-u pencil out nf his Left hand pocket ; 

yet this wb the pockrt in which Msr. 

U.j; irtl Cu&ttiiHari y kept ituz p Kuril 


picture on the right, 

showing Iojcei EukhLg 
pencil o ‘.L 1 nf 

his left-hand pocket 

in Ehe l:"m :i I rummer 


Here Mr. Bluett is ahtrwn makLn^ nine 
cycle of the motions he gomvrwnly 
ttkfces taking, the peoril from hit vest 

pocket ; cuEnpore Lhc picture oppuiiLtc 












On ths ic-rt a* r cycte- 

graph phoLoErapii of 
J;ikk:k E 3 : urn-: \. A. light 

in aCTnrhrf to the head 
of li is eoI F-a-tkk., 1 1 Don't 


■ELOVfr yotix JiEii-d/ r ii cine 
□f the nvmrns Eif golf, 
But this cycleEr-ph of 

Barack, made by Frank 
B. <jilb>r4JlbL for Walter 

Ccjnp nrwi Qnif Hlv$- 

tr&itd, disproves the 


majujTL Utterly. ALL 
ctuirri plan goLf -players 

move thtir bead*, it* 
G-llbrcth 1 ^ pi j urn graphs 

u h U ii d o cl 1 1 y p t o y 0 


Gilbreth attach-ct! five 
-cluCU-k IikLlLs to KLtEiard 
Hsavey in nidtr to chprt 

his motions while mak- 
ing, a lull drive in j.'.oir. 
Note Ehst She do W n - 
ward stroke dtirt not 
F u 1 i o vr the upward 

stroke, o.H EO-f conven- 
ts ona aoludithalandLug 



ticne apula Iti lilt? picture in- 

stead of a conti nuotia Ifebt 
\i ne. Counting t he 1 i ght spate 

lt?l L-4 the Uiill' consumed. 

“Thy next step wm to 
tshow the direction of mu- 
ticms. . g , Thu tight spot* 
elth pointed lit thei? forward 
ond*. The pplnts thus, like.- 

the vLEiiul symbols ot arrow- 

heads, show the direction." 

TT# Can 'i Judge OtiF 

jJ/p/jAFlS 

The cyelegraph, m ^ il- 
Hreth applies it , has shtiW?l 

Unit none of ua can toll how 
he performs mol ia ns. Akku 
compositor how he wets typo 
by hunt! and he will aurely 
give you a wrong answer. 
Ho isn't trying to deceive 
you 1 be simply doesn't know. 
He hsiK at least throe ways 
of perlormi ng lib: task. I n the 

first place,. then? is the Way 
that he adopts when he is 
thinking, not of w'hat he is 
actually doing* Smt of the 
pi tlmai h result, Xl j \l < there 
m the Way that he ubptd 
when he is asked to instruct 

another. The third is the 
way that he follows when he 

thinks that he is UlijstraS i ng 
his own meLhod — which, 

strange as it may seem, is 

not the flame as that adapted 
fur irtstim-tiuj]. 

Golfer .? 3 A a- turns Are 

Nq£ F iiuts 

Tt is one of the axioms of a 
EOltVr that the Up swing of a 
riuh should he exactly tlis 

pintle as the down swing. 



This eydeenaph shows that habit plays a a Imp or l ant 

jinrC i:l this irum's work, Why^ Bcctau^c the hand 

follows nearly the Kima path over and over again 



Thttnr pf starve the Eliot ran a, nf n m ni 

■‘.■ei a driH-pneH diirin g the process of learning. 

N ■ j i ■_■ IIel Liijpiijv l:li-^ilL indiL-uteil in Itic l:ia b , 

mock! over the first; aU hesitation is gone 


By attaching a light lo the 
cluh, Gilbreth has shown 

Ihat ths two arcs are nnL 

the £4i,iut* and that the dowK 
^dng is noticeably closer 
to l he Sjocly. "Don't move 

your hcadp” is another priti- 
rjjde dinned into the head of 

the novice.. But Gilhreth's 

C3"clekraph t-c^ordi of u grest 

champioo like Barnes show' 
that 1 1 l-ei best players dn 

move their heads notwith- 
standing. 


F rujjiom^rrfi'jf Rhylhm 

of Mo l dm 

Why should an eftlcienry 

cjjgiiicer bother with gedf- 
playersi It in Cilhreth^s 

tliEory that all manual work, 

whether it is a surgeon's, a 

bricklayer's, or a tennis- 
player ' ei, ls alike in l hi* r 

It possesses a fundamental 

rhythm. 

The nature! laws and un- 
derlying principles resulting 
from the design, selection, 

sLaridardi^aCion, care, and 

use of tools erto he discov- 
ered as surely aa mutheiiiat- 

k-Eil laws, and these laws 

are the sums for all tool- 

usars, all trades, all outdoor 
games. 

This es the reason why 
Gilbreth has aEudlod the 
most skilled handkerchief- 
foEderp.j,. the moat skilled 

aurgeona, the fastest brick- 
layer-* 3 ., She quickest typl&tE' 

with hhi c y ekfrapb — all 

to Jpi^'ir'al the aH-tonLF.h[iiK 
fuel that ll champion, doe^ 
mt know why he if? a 
champion. 
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A Study in Tree Heredity 
versus Environ men L 

C’VEN llii 


A Flying Pelican IBooks 

Like a jEtjKiiivsL!' Print 

UNTE nt Lhiit ]ilel.uft: o£ u 
* pelican flying, and you wLIl 
Ultdeniand that, whBe the Km rd 
may Blond for the iltnerirkei Ikat 
are- written about St, it p refers m 
Fit for sts portrait. 

Out* bird Ls Mht 1 of the colony 

fit the Uni rod States Dird Kescr- 
vAtlMI at the mouth of the Mltei*- 

elppi, where fifty thtfuBond pelii'ans 
have been cuLimed on ilu? m Mud 
rr Ab soon 'ah the 


* ri j C*! 


the re ten il l Vi* p o vt*f nr lieied ity 

iLtiil the influence ef enviriTi moot. 

an br ovidi'isnitl bv this tale of twa 


In n field near Mont Alta, Pa., 
stand two trees- of the saim- Jiffi? 
which rji-vi-U»ti ,, i| Jii an Identical 
environment. Being of dilfcrenl 
sftrrir-r;, — the OUfi Ott the left 4 
white pine, and thti tilhef a yellow 
[dne, — they possess unlike iahttent 
sinden^hs* null eniLst'ouauEly de- 
veloped ciLti nut>- dissfmrlar for im 
Thu white lusnu, an adaptable 
tree, developed a rnth^r 1 ixti^rl 
uni I cfjrji ffiHwn wish the Intern! 
bran-cheB in n-isi inn; nhsii-i to Ike 
trwM; while the yellow pi ill-*!- 
produced a narrow iwd shall mw 
st> «>v is m i. > I a bare trunk Foralmwt 
three faurtba of iC-m helglit, 


Lump? 


t young are 
able to pad die about , their parents 

flie kept btfepy fishing c 13 satisfy 

t heir appat i tea. The old bi rds came 
j n f mrn the fkh i tiff ET<JU ncL-n, lay* A ! . 
Fred M. Bailey , oF the Louisioua 

_S I n. 1 1 ■ MUr rurii, ill ;l lu Iky; ;i[,rihg 

Formation, flying with ran* fully 
timed strokes, ami dealing so close 
Ed rhe water that il sc^rn^ ^ if 
they msLir. strike tike surface at 
every beat/' 








> 
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It’s W int to 'train Them 

VVhile Ther’re Young 



Sinews of War and Peace 


The Dog that Wheels a 
[tal>> Carriage 






FTE ft rwtdhVff In one of tlie 
newapapOrr thuil it few railroad 
workem have targer salaries than 
the Governor h?E New York State 
.ii id that many of thorn Earn moro 
than majors in the United States 
Army, the vi^ 1 mother uf the 
hoy shown In the picture below 
bought him a ^kiddie-car 1 ' and 
let him piny locomotive engineer 
tn n train of wag-on iraiteh*. 

Likn- fOL children, thia yodnjpstHT 
I uvea bis Fl kiddle*™-, 11 and to it 
hius nuw been added the 
dragging a found loads 
Band, u/ any other malei-hd nn> 

■■jwuny hi K'i Is particular lire- of 
butlness. 

The wirntL-n -looking LLtt I* 1 I my 
in ulli- picture i> evidently con- 
templaliFiir stime very dilhcull and 
imiMirtiLtiL task. 


S TEEL and still more ^tc*l ia tke rallying cry of 
both the peace and war batUdi«hs, w ! hL-ther II 1 ^ tan non 
and shalljs ur railroad tracka,, girders, and rlveij that arc in 
special demand i but it h not Liftwn that we get ao dramatic 
a vLi'-w of HteeE in the making aa the phoCograpEKr tstughc 

at a TolknE-mill in, C^A&Stvfllo, Pa. 

The gsan.lt cruciblo — it hold& hundred ton^ fif ml-tul aaid 
L4 said to be the liargfsiL in ih-e world — la spilling out 
molten metal — the life blood* It might be called, of itwdwn 
iaduHtry., 

Tkia gru^at crucible fathered enormous qltiMillties uf the 
metal that helpH H ri v -t- hack ftho CleinukEL armies-. And, 
now that the war ih nyjT, it U wIIIiuk and ready to do ita 
pari in t-hfcp muse uf peace. 


D O you find nune-ffirb liard tn 
gel? The-n buy a d^ig, ^iand 
him on his hind legB, and back the 
haby mrriafifr Intu kirn- will 
clutch at the bondJewith his front 
toes In order to balance himself. 
Do this Eevernl timee nnd he will 
grow :nl ached Ln the handle. 

This is exactly what you wuriL 

Thftth hiiii to ] I'.Lsh tbo c*rriage r 

and then you may be reasonably 
■stirii that h,e won't let go. Dre^a 
kirn up in a eap and aprott a^ul 
let him he your nurse. 

Arc you ek^ptltat? Look 


Toutou, here. 


___ ift a Pariaian 

nisrACjiiinrl walk 4 

alongiJrt .Boule- 
vard Was ram 
everjf' aflemoon 

push [re hjfl 

carriage he fore 
him. It is oven 
naid liy pereoiiH 
of vcnu'iiy that 
5 l e cross c a- 
Ftrerts., obirfT^'ftfc 
iralhcirules, and 
barkn at t*pe- 
]**,< chaufFeura. 
















Carry a Spy-Glass in 
Tour Vest Pocket 


1 1 1 \ H, if L MiUy u it r I an optira- 
^ glass'" sighs the bml 
cnthsisLaEl, as he glimpses a 
feathered unkuou a Em I lu j 
bn. neb* above; and bis wish 

is often echoed by other folk 

who may not he amateur 
Om|tbo]Qfi[abn r but whn Itiitg 
for a nearer and clearer view 

i:.r ^hmethiog that has cuiEglit 

their oyr. 

No oeed goes long withimc 
nn atwtf&r, In ibis case the 
answer is a folding o[iera-gL;ii« r 
built on the principle oF the 
apy-glas^, which when clotted 
will gn easily into a vest 
pocket . 

Not only i* Ihc little 
very compact,. htit to somK 
extent it can he adjusted to 
fit the spacing oi the oyc-.< of 
the user,. whjweas in like famil- 
iar type of glass the eye-pteoe 
is fixed to SM'Oommndate thoee 
of the average person, often 
to the discomfort of one 
whose eyes aie 
nft more ckwely 
together or more 
w I d h ■ 1 y a n art.. 


A Trolley Car in Gold and White 


I F h by chancy you should go souse day to Calgary, Cau- 
* stfa, remember this; vow wilt not need to hire asi auto- 
mobile nr nay a high price for a seat hi a bus in order to see 
the town. Why not? the Etreet-car rail Wity tiwns 

an t-lahoraU 1 sight-seeing car that mak&* regular trips each 
day sn the coisrye of wbkh s! covers all the trolley 
1 racks in the city. 

The obliging conduct nr points 
out the public Library, resi- 
dences of local magnate, leading 
churches, and other points of 
isiterestr htslrles iinffLNitinfi fares 
with firent regularity. 

The car stabs which run 

■ 

crosswise, are 1 graduated like 
those of a theater, A canvas, 
canopy, supported by white 
enameled pout*, urts as the rour 
of the cur, Great mirrors adorn 
the sides of the fair — which, liy 
the way, U attractively finished 
uJF in white and gold. 


They Say He's Three 
Centuries Old 


OV sn 1 here introduced to 
I Peter, the gLint tortoise of 
the E^nndon Zoo. Since Ins 
birth was nor registered, wo 
Are nnablo to tell his exact age; 
hut experts usssuro us that Elq 
is considerably older than any 
of us, tlio d ay of his birth dat- 
ing back two or thser? rOA- 
CLU-ies. Hi* iLg', - accounts for 
his fir^at Faze— he hm never 
stopped growing. 

We- wonder what Peter's 
thoughts on civilisation are 
as he WHndera around hi* &qv- 
tioia of the Has lie ever 

seen an airplane? Probably 
not; he ket'pE his head too 
close to the £TQUtid. 

He wqs once as- small us Lhc 
tortoise seen trawling on his 
buck. Wfl hope that when the 
little fellow readies the front 
edge «f tha shell he will crawl 
back where he caittf from. 
He Ls ao match, we fear, for 
his follow tortoise. 




Nut a Watch —an Ash-Tray 


If You Let Your Finger-Nails Grow 


AUGti no longer sit the ladies who have turned their lockets, 
into pOwder-bos.es; here is a man who Xtim his empty wateli.- 
ji , un iidh-tray. He afrits it in liis watch pockot and takes 
it out whenever he wishes to Emoke in 
houMA whore no tush-treyi are pre 
Then,, when he reaches the st ’- 

empl itu uUt the adi ks , 

The idea is recommended *jm> 
l- □ ; l L I y to tho^e men who scat- 
ter cigar flihes broadcast, 
meanwhile announcing 
that ashes are good For the 
carpets. 

It is also meant for the 
man who carrier a broken 
watch in his pocket be- 
es, u Mi he like* to wfaip n 
watch-chain. He never can 
tell you or himself tho Urtu; 
of day, so would it not be 
just an well If he dug out 
She Htuf fines ami Left his 
case free for wihfui? 

Of course, the Larger the 
watch-case the- greater will 
l m the number oF cigar* 
you can am&ke before it is 
P WiHi y to empty the 
ashes. We recommend Ire- 
LxUftnf willing of the re- 
ceptacle — ;ir)tf ho :-urc it'E 
n tight-fitting watch, -.false. 


O NCE a year the 
his bnglT-miils, 
un^ very long and 




IJiL 


-;m.- 


he 


is 


inamaiL below Lakes a day off and mank-uns* 
and he is busy all days for three of his nails 
r to ho dirty, even chough they are enniund 
in bamboo italics nil the year round. 

, i.hiaChlnamon has the longest 
in existence, and be Is very 
mudi of them, Tlie loikgc^L ofh k 
thirty-Honu and ono ball inches 
long , the next measures tw esity- 
onf indie*, and thfi smAil- 
esfc hut six and one Imlf 
inches. 

The twenty - one - inch 
nail was about to undergo 
its annual thorough uvere 
hauling w’Ilvu this picture 
was taken, ami k i» shown 
without its va»sng. It Looks 
very much like one- of Lhn: 
bread-sticks that bakors 
Usuil to sell. 

It must be a clcIl ChLna- 
tuikn who ran afford t-hn 
luxury of such elongated 
nitils, fi3r i+uirrly Lhcy must 
isLteTfeie with any kind of 
work; in fact, bo must finrl 
it difficult to sleep and eat 
in comfort. But the ghii^- 
oE being the finger-nail 
diinmpiop uf thr- world h 
probably worth it. 




















Df- very CtireTul when iJin^vv 

Eng away lighted. mfltches. 
Oily ru^s :itc 4 ,'^ikLI ;-■ ignited 


HELD A LIGHTED HATCH 
TO GASOLINE TANK OF AUTO. 


Extldrl^ii fTlbji □ wf uf a Ojk*!- 

j p 

1 * Hnrrpj, Talitii Uj Hr>*|>lrfrl 
In DH«f [^nutcton. 


Am a result at Eljrhtlhfs j. nMteft to 

dJjmvrcr a. bit cl »c<ed Ln ;l 

taJik. %-la.x Ijj^Tirrranji, a rtia UfTc-iir. xiLhu^ 
LiTH-n af fto, R.! V*j*t ^tj^i. Bfooltlyn, is 
ttyLrvE.lii Climbfirluid gtjetL Jl^plUU 
*Uh burres tui -tlL-L' licftfl, fiux ^ d 
"’■'ilflliflS.. 


Elvr-ry rmf hnn awn lh<i cust-ly repairs 

made upon eiaekcd cylinder One 

wav 10 - Criiek them is to (X 5 UF Cold 
water into 4 hnf rndijLtor lick] cooling 

syntHiD. Walt until the rnginf 

Ctcanti]]C33 11 j-LLlit as llECCi- 

sary Co your car a* it it to 
your per eon , Act accord i-ngSy 




Assisted by ik lighted mGtcb K this gentle- 
jiiiMi went hunting for a Leak ill hla car- 
buretor. Hi; t cal] irt i.l (too late; that 
fpipolinr' knits should he tailed with an 
electric torch or lelt until daylight 


The worst firebug of all is Che carburetor "back-fire. 3 ' 

When yOu adjust tlie carburetor For n better mixture, 
don't xnm thr engine; fnr that pappt^-p-op^p&p meiim 

a fire, and aometioircs it me Lino a serious conflagration 


GasoLkw, cil F and grease everywhere. Yet the repair- 
men smoke,. One garage- Owner who despaired uF get- 
ting results hy talking pointed the sign: "Dnn't Smnkf 

~11 Your Lift Isn't Worth Anything* Gasoline IV' 



What a display of tpaiks occurred 

when you tool: ofT tlLE generator 

cover and dropped it on the com- 
mutator. You bad a Incky escape. 

RciTjove nne of ihc wire* next lime 


J l chc puddle 0! K;“n.'lu:i beneath 
your car catches fire from a eunf. 

lefelly thrown match, tbir- enr will 
probably go up in *moke, Better 
keep the giHilEac system tight 


II your brakca arc too tight, the 
burning smell will wnrn you, IF 
you disregard the warning. *omc 

day ydNiMl hrtvc a had crush bizcu.usL 
tfip lining tyil! have Tuimed elwov 


on mr. 

























This License Plate Can Be 

Bead at Night 

H OW to reduce the numerous J^iCslIJ- 
tSetj and injuriet? caused by reek- 
lea* automobile driving if? a problem 

that is causing constd-e fable thought. 

throughout the country. 

An Invention brought one by Otto 
Cropper, of Ijcmg Inland City, N. Y., 
ameliorates to a decided decree the 
present existing conditions. The tail 

light is combined with the license plate, 
its number* being punched out, SO that 
the light shines |h rough, rendering the 
number easy to read by night aa well 

as by day. With this invention the 

speeder's car number ran Ins taken tvith 

the Sei^t. difficulty. 

To steal a cur with tlsiM attachment a 
thief would have to replace the* whole 
rear lighting arrangement-. The plate la 

impossible to duplicate, and therefore 

nerves a twofold purpose— that ot pre- 
venting substitution and that of giving 
a clear license which can be seen at some 
distance. _____ 


Ttwamg in ymir uwn hntri in suinclhnig. fleW. Tilt tr’iil: shnwn Iti-re i PT.:' r d ■* 

every convergence, with the advantage of helne placed where the view in- bent 


A MOTOR-TRUCK manufacturer has produced a unique vehicle 
that has practically enabled him to take his dl hotel" 1 with him 
when he journeys long distances by motor, an he did recently, with hi* 
wife and a party of friends. This was a long trip from the city of 
Murium Ind. t to California, mid back, a dl atun.cE of lour thousand 


The Jr hotel" is a completely fatted OUt body On a two-ton motor- 
truck chassis with pneumatic tire^. The vehicle contains sleeping 
compartments Tor several people, with gla^n windows on each side. 
Beneath each compartment there is Ji clolhes-chcHt . The rear of the 
iruck body I* completely fitted up w a kitchen, or perhaps, to bo ac- 
curate, we should say kitchenette. 

It is alfcn provided with u lighting ay stem, and is equipped with 
water-tanks, u pump, and sanitary plumbing. 

Besides being independent of hotels, the happy Owner of a car like 
this never has to hurry to catch a train ^ 


uti-: 


A new lype til' iU.irmu plate 

whifh c®n V sp<-n clearly 
by ii i i4 H t at well a a 

by day juilI whidi u:izi- 
nut lie s u b a t l t u t e d 


A FORGE for use In a 

small repair shop may 
be made out of half of an old 
Ford rear aslc housing. 
It may be used fur straight 
cuing bent frames or other 
piece* of metal, and for 
beating them InLo different 


T HE craziest machine known to the automotive world is 
In the possession of the engineering department of the 
Kansas City Agricultural College al Manhattan, where it 
is known as the 'mechanical mascot/ h 

Every bolt* nut* pin, und bunm that Went into ihe machine 

was made in the college shops. 

The machine runs like £n automobile* looks like a contrivance 

. ... ...... ... ....... ... . 


?|CF kb.vz 


In manufacturing the 
forge only the outside 
housing of one half of the 
:Lxle is used. ft 1* set up on 
its smaller end on u heavy 

jw to keep it upright ; but 

lIu 1 bass must not be so 
heavy ns to make the device 
difficult to move from place 
to place. 

A tin plate h fitted inside of the round pari of the 

housing near the* top H to hold the coke. The air is 
led into the base of the stand from a huse with u tlne- 
valve, ftnd the?! up through a small hole in the center 
of tliE plate supporting the cuke. 

The air for oporciting the for^e may Ik? forced 
through the hod of coke by an ordinary hand tire- 

puznp Or, bstter, from u amid! compressor If t hi-i is 


MJOflf tr C£ 

A tin plate, fitted 
inyfcdc of the round 

paTt of Till" houa- 
i n p; , n^hi r thp 

lop, holds the coke 


l?uy Lum is in Thdi fiiiv^r's se-nt , nil reedy to 

step nn Ih* ucctlf rotTir. Eru m c, |X(kai f iiuia I 


^ 41 r Bit* 

1- 
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Can Man Create Life? 



A small crvsLxl uf nickel riihate 
■dropped in n sndium siHci'ite solu- 
tion will quickly develop into the 

plant shown JibOvui yuu lliii at- 
tuaLLy watch the L -i B i l ■ I r J L : . si i n u r up, 

since ii take* "hut ten niinrutM for 
the phuiL to grew to ita tuU height 


Scientists produce 
plants that actually 
grow and blossom 

When a cobalt nitrate crystal, 

13 dfi.ipped into the solution, i. 
isrrd; but a-x the plant devel- 
ops the crystal turn? green, 
The pi am itadf 5a one-ectlcd, 

ns arc the plants that grnw 

at the bottom of the ocean 




PrOm l>ci !' crystal nf mafl;frRTSe« sul- 
phate many protuberances will 
grow, and from each nf thesE- 
will KpniH'. mnny sh-r-rr *3 bltt h 
rven though th«c artifidd plants 
will grow and blotisum,, they are 

iilclcs& end cannot reproduce 



This look*. like a typical example of marine 
plant ILfeurdong Ull corala. but ha reality it h a 
tank full of crystals ten minutes after they 
were dropped ini ths plants, nr? BcveT.nl cnlnrs 




E.,huM 

u 







At seventeen minufes- to eleven a crystal of 
cobalt nitrate aji dropped into Lhr water- 
glass ^ohtrkMi; note in the Iao picture:! 
belong ^hc apeed at which it developed 




After three minutes one arm nF the- crystal hud 
grown, lliis gruwth, the chemi-Ft explains, if 
due to osmosis — The diffusion. of two llquida 

of differ cut den =ixics through a ihin purdtiun 


At eight minutes to eleven the pi nut is fully 

ft f O w n — just nine Tuinut es after the crystal 
wan drnpped into the- tank, I t has tviM*, leaves. 

and protube ranee a that greatly resemble fruit 










Ac to rs arc c harmed 

„ and 
currents are planted 

■ pots 




Shocking! 


Thu Ei::-werM thnt broom in thr pots, tra-Li . 
tmvc nothing to do with the ton. The 
watcnng-ttus contoirts, not water, but a live 
wire tiust projects little beyond iheapoul. 

As tSi*: hern enters thf oi^h a bower oF roHr*, 
carrying the cnn ( you isuturnLly p^E-iime 
dial tie ts going to water the flower*. Bat 

no, "he; TntLehoi itw lj Ve wi re to zuaultier wire 
soiifeiiled in the flowera, and 3n! * bell 
^auclJSjUsdtturixrtLi^hlHup. Eftdl bellboy 
a, diflercnl tone r orvd he pi ay ft a tune with 
his wateri]SK'^Hil - i| Th.ua ntlTJictinp; the 
Attention of the r eelSa-pLnYi5ig heroine 




iHr click* bancs for □ [iuinj;, and 

fcmctiines he hay clicked ka v^in to, 
aj] unoppreciativt nudicuce, But he 
nerdf must live, eat* and buy new 
JkiWtrt fnr^ hi* butidjnhble. sn he 

iLits dectfified his buneu in hopes 
□f declriFying hift audience. Every 
ji me he click* them together they fash , 
Why dn actors always wear flowers? 







L^itiajHic 
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^u^ttowr 

- r Q 'L 


I /'-ml . 
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J*™? time one of the hoKcri gets a blow 

K.L'3- still a -and so docs everybody eI&f 

present, 3 r ? not R Lose pf Sympathy, 
hut of elect ntity. Both bnsers wear suits 
aisd jilu-VLS that are made cF interwoven 
metnl and t entile fabrics; they yt-ond gn B 
ntrt.3i ptote thftt ]£ clectfiC-tdly ctiJiTged-i 

heinn fhfuieetod with a battery cunccuied 
DCaScaLh the floor. Whenever they hit each 
OBier, a spafEs jumps ffOm one to the usher 



NeiirSy every &tdynn Joan of Arc 
turn^ up on th(. theatrical stage to 

get burned At the tfalft. Ycwn know 
perfectly well that they ^en't bum 
un fkifcsi every ni^ht, and yet 

the fitage biafding i* most realistic 


i 


^T-> = Li FOB LO^.y 
ttATrQflNM 

Joan lied to the gtflkt, And ihe Icrgs are 
piled up in front of 3fcuT_ Nm COme red 
ciKtric Lights* and then n real Log fire, AaS 
electric blower nrnds the fljunra find HS:uke 

into the aLr, and ii In airs just as if the 

ftirnsci w ere ertming from the lu£* ot Jopn'e 
feet. Straps of coloftd silk iire hlnurn inu> 
the air behind her* ami you nne alniest 
convinced that nhe is. rC-Illly bUiaaLug 

























Make Your Thin Bristles Stand Up 

Electr ically 

W HEN you Wish toahave N how catl you make ,E each par- 

tirutir hair to stand on eod like quills upon the fretful 
porcupine"?. By means q-f a faradio current, any* Frank 
While, of Missouri; and he has invented 3 raswr that wiE] 
supply it. 

Faradlfc current Causes muscular contraction at each make 
anJ break. This muscular contraction in turn causes the 
hni rs near by to rise up. 

The blade of the razor may be of either the ordinary or 
the safety -razor type. The handle ts insulated and has a 
hollow center through which the electric wire is run. It 
continues on, winds around m indue Lion coil, and travels 



Tram there on to u contact plate that is strapped to the user 
The primary 

coil of the in- ~ ~ ■■X 

duction coil ia 
connected to 3 § 

storage buttery.. 

ThuH the user m j i K 

complete* the |r - m I jjflil 

circuit from ^ m J ™ M 

rumr-bladc to t ** , M 

contact plate, J ' \ JB /ijfS 


With this formlH^hl* npjW!*Mig scLfitti^ts fire 
to determine l he ralLo Lk: tween the vclcciL.y ut ^-uiid-und 
the ttmfW'L^ture of tfrn meritin'. thFnup p h which it pni.r-i-K 


■■.i[:^i \'J± 


which was dcWaed by him ami his assistant Mr, H. T, 

Booth. It consists essentially of three parta* At the right 
of the picture Is u Helmholtz, siren driven by el small elec- 
tric motor. The pitch of the sound produced by the asren 
is indicated by a counter connected with the siren. 

The spool-shaped apparatus supported by a stand in 

the middle of the picture ia the resonator of the type in- 
vented by Rayleigh. It eoiiaists or two concentric metal 
tubes nF different diameter. The smaller cylinder, which 
ia placed inside Lhe larger, ia- encircled hy a hem Lug coll. 

Hy sending an electric current through the resistance coil 

the inner tube may he heated to a high temperature, and 
the temperature may he maintained indefinitely. 

The pitch of the inner tube at normal temperature is 
known, From the 1 inner cube, at a point two thirds of the 
distance front the open end, u vertical lube o'" mull 

diameter extends upward through the outer lube, Will in 

that vertical tube a line thread i.H sus- 
pended to which i we small circular disks 
are attached— one just within the 

horisnntai tube, at the end oi the _ 

thread, the other higher up, ovu- vTjbj 

side of the larger tube, 

The lower disk will re- tL 

spend hy rotating to siren * ' 

sounds haying approximate- i L ._ i 

ly the wamo pilch as the 

resonator, while the higher m 

disk will show a maximum tj ^ 

deflect Lon w hen the pitch of i', 1 ' 

th&jnren is sufficiently raised ' ^ 

to correspond with the pitch /] 

of the resonator At the higher - #1 

temperature. By plotting tj 

the observations made at j£x 

different temperatures on a 
charL, li.ne.-a were obtained 
which established a fixed 


•i'EST.r m-APUIO 

tlLL^UQTK 


I’liiiricft 

•:lii 


The cEfCtri fied rarer -blade 

jiLu.kt'3 the biiMlle^ liss^ up tn 
be irut, anr I rafl-aaiaei-s \hu fnet 


Why not? +N 


Ah* but anyone can 

learn lo dance/' Kaye Max 

Rutbkugel* of No^v York 

city, '-[( he u&sb my dancing 

chart.*' 

The chart dissects each 

dancE! «iep into h.H individ- 
ual foot movements, and 
matches them to the notes 

of the music. 

The chart may be cither 

fciook--Hi7,ed or isie-^ized. If 
you u&e the life-sized one, 

you follow up the footprints 
painted 00 it. They arc 
numberuif consecutively, 

and each number corro- 

sponda with a note of music,. 
If one foot is Elanionury for 
two beats, then the two 

numbers are marked 00 the 

footprint. [f the sEep ie 
taken on the toe, the mm- 

her ik marked in the toe oF 
the footprint ^ jdnlilarly,. if 
the hoe-l Is dropped^ Lhe 
number appeara in the Foot- 
print's heoL When you 
awing around, a dolLed line 
point* out your path. 


DacLL-ing h n^?t sin art, but a admpLe mttfhfmflticiil 
pr-oblem, when luugtit with the betp of thia -chart 







You Can’t Tell the Real Tooth from the False 



By P- Schwurzbflcfi 


afJfEaruncE, la filling n 
tooth. Dr. Weldon^ after 
drilling in iko usual way, 
makes a wa* 5miiresffic.r! 
of the cavity, From tHa 

impression hit Is able 

make a porcelain fillEr.^ 
that will fit the cavity tx- 
actly. He usually leaves 
a piece of porcelain tin tl 2 

outside of the ousting to 

Berva m a handle while 
the filling lb being re- 

menrted in. 

in making porceSam in- 
lays, the wax putter ti is 
subjected in the proper 

of heat to con- 
sume Lbc wax; then the 


G R^R-M-R — t h e 

dentist luius up 
his drill and grinds 
a Krr-mT hole En yo ur tooth r 

Next he hecks at it, picks 
at it, drills it again, and 
tells you to come back 
tomorrow for more. No 
wonder everybody hates 
the lien list II 

Blit dentistry is pru- 

gresduE rapidly: pain hi 

being eli minuted and so 

are the unbecoming metal 

filh n ip and gold teeth 
that formerly disfigured 
ppoptfi's mouths, Den- 
tists have found that hy 
ousting fillings and inlays 
as they do caps, much 
of the dental work now- 

done in the mouth can 

be [lone as well out of 
it -- but gold or tome 
similar mineral ts ven- 


Dr, F. Scanwood We3- 
den, of Brooklyn, Now 

York, waa the firsf rfcj> 
list successfully to com- 
bine pnreelain with east- 
ing after an inexpensive 

method within reach 


within 
of the ordinary dentist, 

This porcelain is said 

to he the closest imi- 
tation ol natural Lnorh 
.structure ever produced. 

The peculiar teifural 

rranslucency of a t <kj 1 h is dug di- 
rat ect; gums are restored;: the 
chemical compftaltion of tho 
porcelain is very like thae, ol 
tooth enamel : moreover, ii bs 
stronger than tooth enamel, 
and wll I out glass like a dia- 
mond. It id absolutely insulu- 

bh' p and insulates rbe nefVCt 
of the tooth from shuck due 
to heat, snd cold. 

The porcelain comes in twenty- 
two different shades, including 
creanUL, grays, and pinks, so 

thas the demist wiLt be able to 
match virtually any tooth or re- 
store receding guma to 3 natural 


toveren Tnat tne nest 
/) results were obtained by 

f ulloying various silicates 

in proper proportions, 

j t U-st- its metallic alloyn 
;jrR made. It Eb well 
known thut the fusing 
point of any alloy lb much 
Sower than the fuaitjg point ui 
any of 1 hi? «&mti tuents of 1 he 

1 

ulluy. For in stamp* RukpV 
metal is made tif load, fin, 
and bismuth m the proper pro- 
portion^ It fuFcs Jn liosling 
water, und yet an> olie tif its 
ingrediEnts tuns at a much 

higher temperature. 

•'Taking advantage of this 
fad, I Ii uve p reduced a silicate 

compound ihul hisea within the 

range of the ordinary gas blow - 

pipe and is thus made ttissenablc 
to 1 hi- every-day procedure in 
u dent al laboratory." 


P-urcdain filliiigH <tabt to fit the cavil y have- bfH> placed in the 

patient '* upper teeth whun the tump ha vc receded. Thr MW 
fillinfi can scarcely be dbtinffuiehed fttmi the ianth surface 
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Showing fby mitjmfl of a model 

icrath'l h-ow ji porcrkiin inlay :k 

^pplkd: notice the mp-shaped 

h-ftlidle fur 11: u :l i p u E u l i tl £ i-t 


Here arewme r-nps, a pivot temth., and .ii: :nlny mzsd-tr 
ffCucl l he new porn^h-iin : in mlnr snd rhemlrn! mnke- 
1. l | i ii Li mure ike resJ twth tRuand than any other 

poicvSiiLn made:'; imd it eum.it h scl L wejity-twj uluides 


Thf! model toath w.u|h thr EnlLing 

in pSace. The handle can nm^ be 
c ill off. AL the el|!.Iii of the 

picLu! u is 1 iu hnisticii t-uulli 










You Need Not Have Leaky Roofs 


W IIY the owner of the hands 

in tho picture persist in chipping 

pieces from a brnnd-new strip of roofing 
He's not destructive — just demonstra- 
tive ho ehijits in order to show you the 
four layers that make up this new water - 
prool-, corrosion-pmof material. The 
inside layer is steely next comes asphalt i 
then anbeatos, and ou Cop of ail water- 
proofing Whut chance do water, smoke, 
gases, and fumes stand of destroying 
a roof mads of such Stulls 

Tho roofing is mads in the following 
manner. A stirtd sheet is heated t.o a 
cErtnin temperature and then dentil 
of grease, moisture, and destructive 
oxides. The Steel is ne.x L given an 
asphalt bath. It comes out with a coat 
of thick, elastic asphalt that will pro- 
tect perfectly — as long ms the asphalt 
is intact. But asphalt is susceptible to 
light and heat. Hence the nest, layer of 





arheatoa felt. This Li forced Into 
asphalt hy pressure and heat, 
■ ; o that tho two become inter- 
mingled, But asbestos has its 
i. Lulls, tno. It softens when water 
i " "ks ft. And so we have the 

and outride l?iyer of wstor- 

proofi n g . The roofing is then 

ready to defy the destructive 

elements. 

It is Used lor ventilators, 
siding, skylights, and gutters 
as well. Used as roofing, it 
may be obtained in corrugated, beaded, 
clajihoard, or fiat sheets. The an.he.Htos 
and :i-phalt are drawn over tho edges 

of liny i- sheets when they are mjtdp, SO 

Mi; it rh- y too are thoroughly protected. 
When it L* wetxaaa ry to cut these sheets 
us is the Case in munufseturing ventfla- 
iofe and skylights, the raw 
treated before they are sent out* 


He haa eliEppett a piece on at of Use watcr- 

p: iJL't" r: :■<::■ I in ii ta risaw i I: i four Ijivimk uf 

ittc], FiRpUfilt, iiabcwtcw. and wster-p-rooftne. 


The Perfect Cartridge — How It Gets That Way 







the delay of the cartridge: in exploding 
after the hammer strikes the* primer. 

This delay may be at long as half a 

minute. 

Hang-fire Is tested just us bullet, vel- 
ocity is tested- — tlie rod being released 

when the firing-pin strikes the primer* 

The weight is released whets the shot 

leaves the muzzle of the gun- 

Primers aro tested both for certainty 
of fire and for over-sensitiveneas- 
There is el test for rnuking sure Ihut 
sheLbi and cartridge* are accurately 
loaded. testa [or recoil, end others for 
the velocity of (he shot after leaving 

the barrel. 

All of these tots are in the hands 
of expert ballistic engineers. 


D O you pride yourself on your abil- 
ity to shoot, and do you carefully 
polish the sbarpftfoooting medals you 
have wou? Then think of the perfect 
cartridge?: that made your record shots 
possible. In order to perfect Carl ridges 
the manufacturers must carry on an ex- 
tensive amount of very Cundul testing* 

In one plant Lwent , -five rudiion test 
shots are fired every year; and the rec- 
ord is about one auhnormnl cartridge 

in every si^ thousand. 

In One of the testa the eurtridges are 

fired into a [urge sand-bank, ft very 

hour men go through the plant and take 
samples al random of all kinds of am- 
munition, 

Tbsa again, there i3 the Lest for deter- 


mining bullet velocity L For this a fine 
wire Is drawn ucraas the muzale of the 
Rim and this wire is connected with an 
electrical at LachmenC holding a long rod. 
When the bullet leaves the gun h 3 musrie 

it breaks the w'jre and releases the rod. 

When the bullet reaches the tur- 
ret, another connection is broken, re- 
leasing el weight. This Falling weight 
operates a lever, which in turn, makes a 

scratch on the failing rod. Thus the 
d i stance between t he aero ra is rk on the rod 

and t he place where the rod was scratched 

represents the distance the rod 
Bodies fallal a definite rate; hence 

fall can he iTiVnaJatedinld lime. 
Then, there Is the question of 
" hang-fire w — liy I whi^h is meant 


How Icmik does the bullet take to reach 
the taxgrt? Thin ehrtJiWscriiph Uolwcn 

the question.. Ths breaking of n wire 
by taw: bullet a* it leaves llic rifle starts 

the- chronograph, TC-gLstrrisi.g, v. hLk the 

impact on tbe target breaks fhe elec- 
tric circuit and completes the record; 


To ttst the brccCh prii'say.ne uf a onrtr 
rLOge. the TOur rnd of the h.n$rre5 in 

dulled and a prstoa ia mamed-; on 
cyplc-Jing the piston shouts upward 

and the cylinder in compressed: the 

Length bftfehre and after this. 
cpKiotscin indicates the compression. 


Oy mea sunns, the bluw tjf a 
wci^Lt dropped. on ;l primer it 

in possible to determine the 

farce accessary tu c^plcdir it 




















A pump lhjnt wll] briti-g water yOur vidl to your kitchen: ir 

liuck-; Lidi; waler into li tank LurmcctLO by pipes tin "tie titttieii fn Lite l ft 


Practise gnlT indnaT* hy w\- 
i ni£ EL tm ft 11 tfifd bo ii r-d 1 'ball"; 
hitlinK the inftid-C C ic f el C 

equals 11 ilili'-ya.rd drive 


From Well to Kitchen Sink 



ACK and Jill ^ent up (he hi.13 to 

fete h fi puil of water Hl — 3 r OLi are 
fandlLur with the tragedy that followed. 

It might never have happened if an 

automatic electric pump like the one 
shown above hud been attached to the 

well. You aw, they would not have had 

to go up the hill, hut could have gone 

L r> ihc faucet in the kitchen for their 
pail of water - 

The pump, which is located above 

the well, sucks up the w^ler through a 

pipe extending down into the well, 
The water is drawn into a small tank 

attached to the foaae of the pump, 

I J i|H-:- Lead from the tank to faucets in 


the house. The object of the t&nk ia 
to prevent the jerky flow of water from 
the faucet UluL would rFisuli if it were 
pumped directly from the well. The 

Lank being a small one,, the water in it 

will not become warm or stagnant, as 
often happens to water held in large 

tanks. 

Still another job ls assigned to tho 
tank: it works the switch that starts 

and stops the motor. When the water 
in the lank is low, a diaphragm pres- 
sure switch attached to it at4irta the 

motor turning and the pump pump- 
ing, When the tank is full, the 

m rtcr utops, 


I ■ ( 

OLFERS may practise their ^strokes 
M indoor* in the winter by sub- 
stituting 1 for the regular hull a recently 

invented cardboard golf-ball r The card- 
board hall is not a ball at alt, id nee it is 
shaped, like a triangular pria-m. On 
each of tv.*oald«of the prism is li white 

spot having a circumference like that of 
a regular golf-ball. Two black circles 
are drawn on each white spot, the m- 

side one being marked M 2flG yards,’ ' 
the outside one 11 IDA yards. 11 

Pointed wire attached to (he golf- 

stick impales the ,£ ha!l'" when it as hit, 

and an Inspection tel I s how far the shot 

would have carried mi the golE coUrae. 






Turned to Seaweed 


S EA WEED — what's it 

good for? The only thing 
most of les do with it Lfl 
snap the blister to hear 
it "pop,” 

But seaweed has a real 

Commercial value. It may 

be turned into a hard* tough 

aubiitancF und used for mak- 
ing nAh-traySp baskets, and 
even dolte. 

As we know, R?aweerl in 
its natural state is wet- und 
rubhery, in order to make it 

hard and tough it must be 

chemically cured so that most 
of the vegetable matter Eft 
eliminated. Then, just be- 
fore it drio4 it is cut and 


wwd a rich reddish-brown 
color uzid the inside a soft 
cream Hhflde. No urtLficia] 
coloring is necessary, there- 
fore, In order to make 
the various articles shaped 
from the seaweed attractive 

to the eye- 

The kind n£ seaweed known 
as '"kelp" is most often used; 
its scientific name is Marra- 
i'yni h pifrifera* ll has Lbe dis- 
tinction of being the loufest 
plant In thf- worlds for it 
sometimes reaches ll height of 
fifteen hundred feet. Recent- 
ly chemists have found thud 
seaweed ran tains a small 

■ ■ i*i ■ im a mm 

amount uf the much needed 


(wasted intn any shape that 

may be desired. 

Nature has colored the out- 
side of tho stems of the sea- 


These trinkets craic from the bottom of the we — 

HOt Ln Tlicir present Jottjl, to be aura. Mu?l of 
the ve^eE abSe matter is I^Jcvr. cut the scMTA -etd 

by ii chemical prowM, and the remainder ia 
cut end shaped into various forms und dried 


poto-di : and now strange boat 
mowers are seen along the 
C0i(^t — harvesting the much 
desired kelp., 
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Th«f! men awe twlng trsiin^d. in reiinp r^cnap work: they 

wear ftnis-masiks became the room is filled with poinnoui 

^ ■:■ S . The: am *d I -s\lI IicictiI. iicrUing nu air pi.p» 


Twu duyii- of hard work — not cm.mt.ing the judgii'r; sen 
tenoe — ere .nh.Enri.oF the hu.ng.l.ir wfon trLi r , to- cut Ihroiifth n. 

Terentiy invented metal thne defies the oxyueeiyletie flame 


Rescue Squads at School 

QW long have sawing, hammering, and chapping wood 
been deadly deeds'! You will naturally ask that 
question when jrutl notice that all the woodmen in the picture 
atevp wear gnos-masks. 

The reason for tho mnrka 3 a thnt the room is filled with 
formaldehyde gas. It is the testing gallery of the Mine 
Safety Rection of xhe Bureau of Minna at Pittsburgh, The 
men — students Iil mine rescue Work are wearing a new 
kind of gas-mask that, makes its own oxygen and needs no 
on' ride pipe-line. 

The amount of oxygen that is generated depends entirely 
on the amount of esercise done by the wearer, That is one 
reauun why the men are making the wooden frame alnn gride 

of the tracks. The other reason is that they h«h 1 practice in 

the kind of work they may be called on tn do, and wooden 
props like the one shown in the picture mutt often 
be set up in coal-mines, A mask of this tyi>e will supply 
:l man with enough Oxygen for two p three, or oven ten 

hours, depending on the a mount of axerda* he la taking. 

The testing gallery 3 a an airtight 

room. semicEreu.lzir in shape a and 

having arc area of more than sixteen 

hundred square feat. In it there la a 
forty-fly 0-pound weight. -pulling ma- 
chine, a wall over which students climb 

cariy iog props, and n place for the 

building of brick nune stoppings. 

The picture shows & man loading si 

mine car w‘itb sacks of rock; when iL 

in loaded he will push it one hundred 

feet along the track and unlosid it. The 
man who is sawing thin blocks of wood 
from a log 15 using a dull Raw which 
makes his work difficult and tedious. 

Behind him in. a bicycle having a 
friction blake. The men must ride 

Uiia while wearing their masks — a 
moat trying task, as may readily be 
imagined, 

Mon in training for cnine rescue 
work receive a five-day course in. which 
they are taught the construction * 
principles, and cars of Llicir masks, and 

i hey must. wear the irnisks for five two- 
hour periods; during four of these 

periods the testing gallery U filled 

with poisonous gases. 

Naturally, only men in the? pink of 
physical condition can stand the 

si rain of this arduous training in rescue 

work, whEch also cull* for courage 

and rusourcefuinraa of a high order. 


Making Doors for Hades? 

r 

F OR many years at eel-plated safe* and vaults gave ample 

protection against Ihe predatory knights of the jimmy J 

Then the invention of nitroglycerine gave Lite criminal ele- 
ment the advantage for a while, until science taught how to 
make steel so hard as to defy the cracksman’s drill. The 

balance again tilted in favor of the evil -doors when science 

gave to the world, the oxyscetylane flame* which eats its way 

through steel as a hot knife doci through butter. Hut once 

more science spoiled the cracksman's game,, by producing a 
metal that is proof against even that. 

The new metal, which resists the oxy acetylene flame to a 

remarkable degree, had been in use fur some time for door- 
sills, stair-treads., floors, Vault lights, and coal-hole covers 

before ifs refractory qualttiea were discovered. The 

abrasive, a metallic carbon compound harrier than the 
hardest steel and id most indestructible, which i-s embedded 
in the surface of steel plates or bars, riot only resists wear by 

the polishing effect of sole-leather, but affords- protection 

against tiie drill uEid the osiy acetylene torch of the sale-blower. 

After exhaustive tent* it Is estim- 
ated that it Would take two men fully 
two days" work with about forty tank* 

of oxygen and ten oE acetylene to cut 
n hole in tills metal large enough to 
permit a man to crawl through. 

Showers Make the Skin 

Grow Cleaner 


A ymuEL i;huwtr utt ill ElulI Id the fiiuret 
will give the rfErty wcwfcrnsn flll the 
benefits of a real ah&wcf b&th. Hu soupt 

hiinarif 1 then turns on the -shower 
nnil wnnhen the s<wip ofl" thoroughly 


S HOWERS— not the 

cotno from the sky, but from the 

water faucet— furnish the most thor- 
ough kind of bath. The force of the 

water healing on the body thoroughly 

cleanses the akin, 

Bel loving this, a large steel com puny 
recently decided lo install small show- 
er attach menU on all the wash-basdns 
throughout its plant. In the picture 
at the left one of the workmen is shown 

his shower after a dirty day's 

work. 

You may think that his 
looks dirty; it isn't; he merely 

a shave. 

By stripping to ihe waist, soaping 

his arm*, nock, and face, anrfi thou 

washing olf the soap in the strong flow 
of the shower, he tiu^ turned out much 

cleaner than he would have if he had 

washed in the basin in l ha ordinary 

manner. 










“It Can’t Be Done” 

How steam eame to be used to shoot concrete into place 

By ilaroitl P* Brown 


■' T OOK at this, 11 aaid the- manager 

I j of eld electric railway company 
jB — J in Easton, Pa,,, to me one flay 

in the spring of 1911, 

He pointed to the reenforced concrete 

columns, girders* and beamF: of a largo 

packing-house. From eeliELt to garret, 

wide, cracks followed the lines oE the 

buried sleek 

Near the- packing- 
house Wats u railway 

power plant, and the 

packers thought, this 
was the source of the 
trouble But with 
suitable electrical in- 
Btrumente I demon- 
strated beyond a doubt 

that it w m caused by 

electric ity that had 

leaded from the cir- 
cuits of the packin^- 
boufl*. 

II Can you put the 

building intu a. sale 
condition electrically 
and repair the dam- 
aged concrete ? tr the 

packers asked nifit 
As : Lin electrical en- 
gineer I felt I could 

solve the firat problem, 

But I knew nothing 

about concrete. Ex- 

peru assured me that 

the repairs could he made with a ma- 
chine that blew a stream of dry cement 
and dry sand ml o a jet of niter, In 

accordance with their advice, I un- 
dertook the contract of repairing the 
concrete after installing the electrical 
protective apparatus, 

Tho cement-shooting machine worked 

well enough* but some of the fine, dry 

cement that escaped from the cone of 

the water-jit rained down upon every- 
thing within a radius of eighty feat. 

“ Y oti will ruin our meat/' said the 
packers. The government inspector, 
agreed with them, and told me to stop. 
What was I to do? Alter a search I 
found a machine for which it wus 
daimedjthat It would blow a wet mix- 
ture of cement and sand und make it 

stick. 1 tried the apparatus It failed 
Lgnomlliiously! and I sent lor the in- 
ventor- After spending aewral miaer- 

able hours In the dripping wet cooling- 
room of tho j>ac? king-house, h* delivered 
himself thus: 

"Any man who tries to place new- 
concrete on the lower edge of an old 
concrete bftKm is a fool. But any man 
who tries to do this in a room where the 
temperature is below freezing m crazy. 
It can't be done!" 


But I had meanwhile been using 
pneumatic hammers to chip away 
cracked concrete four Inches thick an 
three thousand lineal feet of beams and 
girders. All tho lower reenforcing rods 

of that concrete were exposed lo salt 

water. The building seemed doomed; 

also my professional reputation. I 


decided that I ivould have to design nny 

own apparatus. 

With a motor, frame, and hopper I 

built up a crude device that worked 

fairly well with compressed air. A few 1 
tots showed that the jetted concrete 
would hold, Bui why not heat the air? 

I mude the attempt. The results were 

excellent in rooms where the tempera- 
ture was below freezing. Engineers 

a!] over the country been mo interested 

In the work. 1 received orders for 

similar machines. 

In two weeks 1 had the fimt concrete 
atomizer. Two machines were built and 
Feld at once. Since that time 1 have 

repaired the honeycombed structure of 

the Lackawanna Railway Terminal nt. 
Hoboken, patched the first concrete 

bar go built-in this country after it proved 
to he too b&dily honeycombed for ser- 
vice and kept myself busy shooting 
concrete, 

At first I used compressed air. Later 
I became convinced that si earn Would 
give better reeulia at km co$E» 

“ It can't be done, ir Enid the engineers 
once mere, “'The cold concrete will 
COh-dcnse the sleam," 

l obtained the use of a railway switch 

engine for my steam plant. In order 


to superheat the at cam and control ita 
temperature I arranged u coil ol pipe 
in a coke fire , From seven in the 
morning we worked all one June day, 
without stopping to tut. No success. 

At five o’clock l mixed a final load of 
one pari cement, three of sand, and two 
of fine pebble* with about fifteen per 

cent of water and with 

steam at 300° F. A 
perfect stream shot 
oul„ spread evenly, and 
adhered to the slecb 

work it wits to cover. 

The next morning there 

was a Hicitlike surface 
better and stronger 
than the air-iitted con - 
cieLe around it. 

That was the begin- 
ning of much railway 

concrete work. When 

Jf was asked by the 
Chicago and Great- 

Western Railway 

to reline its tunnel at 

Winston, III., I 

tackled my most diffi- 
cult job, Over the 
track center* nearly 

the entire lower course 
of brick had been 

worn away by the 

combined action of the 

locomotive exhaust 

and of streams of water that Heeped 
through under heavy pressure. Since 
it is physically impossible for a man 

to hold a two-and-one-hELll-inch noz- 
zle shooting a stream of hot concrete 
directly over h i h head r I designed and 
placed on a flat-car a motor-driven 

rock -tthaf t located elc the nreh center* 
to which :l flexible nozzle-holder was 

attached, This was mounted on a car- 
riage, .ho as to bp moved ten feet forward 
and backward by moans of a hand 
winch* and it also swung to and fro a 
sjmng-t rowel device. This invention 

did away with hand mason work in 
finishing the surface* An adjoining 
flat-car cEicried the atomiser and neces- 
sary' materiaLo. A hox-car at the far 
etui of the train supported the scaffold 

required for the work of removing de- 
fective brick, 

I have since worked out a muddies- 

lion of the nozzle car and trowel ma- 
chine for making concrete read-i with 
an upper surface that will wear as well 
as- granite. 

Thus what seemed Ein overwhelming 

failure resulted in the invention of a 

new labor-saving apparatus, new build- 
ing materials and new methods of con- 
struction. 



■ 

i # 


V^ll^n hr ronFL : lii , 't find a machine 

on the market to rep-sk e da-ma-ped 

concr-eiir fcnscLmc pruptrily* Itic 
aaLJlut* icuiUe QtW. "My most difficult Job,’ H be 3F*yf, ''wus rulinmg n. I.liivh 1 dil 
the ChLcngn an43 Ciiest Western Railway. F#r ihii «ns!er-fc*kinfl; I pinned n 
sprayer f>n ,n flflt-csr whieh wis moved to mid fia by means of S hand wind* 







Iii the -ttiattf of tin? clock 

there inz Uae letters KH, 
wlilrh the- wnrltnuin UTitrs 

on hi* tiro*- sheet instead 

uJ (lie 1 th iu r Land muiLLte 


The lettera arc on a rc- 
vnlvin.-^ belt- tbs work- 
man rmt krimvirc^ rhear 

order. there i* no chance 

of dsshotiLS-i rtKiaLcruiK 


Every Minute Is Lettered 

”17 ¥ T — Smith — B 11 looks mysterious^ doesn't iL? It 

1 1 might easily be nrt import nnl message in code, 

blit ft* a Sllfltter of fact it is no more than :l workman 'a Letup 

ronnrd, Smith is the man's name; 9 stands tor the number 

of minutes he wjm la t-e. Vvh^i dop* rhe KH aland for? The 
time at which he arrived. Instead of punching a time-clock 
or recording the actual time of arrival, he wrote- down the 
two Code letiewH lie fuiw in a box in the center of the dock 


It Saves the Motor-Truck's Tim e 

N O longer Can the rriotor-lrurk driver sit idly oil the 
spat and smoke cigarettes while men in the railway 
car behind him shovel on his load. The men will simply 
pull n lever, and down will camp the sand or gravel or coal 
out of a metal btn, or "loader skip," attached to the side of 
t hp car, Theii the tlrivpr will be invited to "put her in 
high" and move 1 cm Hi* truck will he idle for only a 
moment or two, 

A contrivance such an- this means much saving in thne. 
Time is money in motor-truck operation, because interest 
on the considerable amount of capital invested in a truck, 
‘depreciation, and other overhead charges run on just the 
*asne r whether the truck is in operation or not. This new 
loader skip can readily he attached to the side of a car, 
because it com#* In six parts, easily moved about in the 

yard by a man or two, and lifted into position. Two size* 
are made— of one cubic yard and of one and a half cubic 


yards Canacitv resnectivelv 



Men in tilt mil way car fill Ihi* '"Midp," jind tllC 

truck arrives it cun be Smaclfd. without the flllghtCHt delay 


panel. 

These two letters arid many more are on an endless bell 
that is operated electrically by Lhe Clock. It rtV&lvM i\l a 
fixed rat# ol speed, so that the time-keeper will know virtual- 
ly the exact time that each letter combination represents. 
It is impossible for a workman to register dishonestly. 

Too Much Scrubbing 


Is Wood Getting Scarce? 

W ILL the supply of coal give out? Will the supply oi 

wood last long? 

You needn't worry, lor both of them will outlive you. 
Your peatfrandshildrfn wall begin to feel the wood short- 
age, but coai will be plentiful Tor several hundred years. 

The National Lumber Man- 
ufacturers’ Association has 
estimated that there is enough 
stand mg timber in the country 
lo supply till# lumber industry 
with raw material for at least 

one hundred! and fifty year*. 
This estimate Includes the 

continual growth of now trees 

at the annual rate of 1 ‘.verity 

billion feet. 

In spite oE the Fact t hat I he 
excess of ex purls over Imports 

each your may somewhat in- 
crease Lhe annua! dram, the 
total domestic consumption 
Is not expected to exceed 
lhe usual amount, which is 
approxim ately t hi rty - 1 bree 
billion feel each year. You 
can fw why the lumber 
manufacturers were £1 JtFt- 

clently interested to compile 

these figure. 


W HILE they crowded 

into the entrance of u 

moving “picture show hi Cin- 
cinnati awaiting their turn to 

attend the second perform- 
ance, fifty -four people were 
suddenly dropped fifteen feet 
into ill# basement of the the- 
ater when th# flooring upon 
which they aloud gave Way. 
Out of the fifty-four people 

Who went down, mure than 

thirty w#rt severely injured. 
After the accident it was 

found that the timber* sup- 

per ing the floor had been in a 

had state of decay* The novel 
theory advanced by officials 
was that the flooring and its 
supporting timbers wore kept 

in sl continually damp and 

moldy condition by loo fre- 
quent scrubbing of the 



Thr ‘wcxxS^n flexyr iri thr Snbhy eF,n mui'iny; picturr theater 
witwmbbed twolkn and wood rotted: thi- rcnuH w** 
that under ijsiE^ur d Salary Staadn iL aUdd-Liily gaLVi: w'hj . 1 








What Can You Do with an Electric Fan? 

The Popular Science Monthly offers three prizes for new uses for it 













O F course you use an electric fan to 

keep cool. But look at thesa pic- 
tures-. Here is a method of uning an 
electric fan to keep warm! The fan may 

hc uteri to increase the draft of lint! 

cellar furnace;; or it may be used to 
blow the- hot air rising from a steam 
radiator into the monn We know ul an 
enterprising Italian who keeps flies 
away Frans bis fruit by means of an 
electric fan; of storekeepers who pre- 
vent their windows fruih filing coated 

with ice by means of the electric fan. 

There must he manv more Lisles for 

■■r 

the elec trie fa u. Wc want Co know about 
them, Tell m ! The Popular Science 
Monthly offers three prises— a first 
prize of $25, a second p rize of and 

V, third prize of $lft h to be awarded In 
accordance with the following 1 


ftife Governing Urn Coitl^sl 

L Submit as many methods ol utiliz.- 
irig the electric fan as you please, But 
remem her that only one method Cuti 

portibly win Use first prize, only one the 
second, and only one the third. 

2, The method of using the electric 
fan should ho shown, either in a photo- 
graph or in a drawings We prefer pho- 
tographs,. and above ul!l photographs in 
which a human being is shown doing 
something useful. If a drawing is sent 

izj i it need not be made by a skilled 
draftsman, as long as it U intelligible, 
l-'endl sketches wall Ire considered; hut 
drawings made wi III ink on Bristol 
hoard are better. Write your name and 
address on each sheet of drawing fthd 
□n the buck of each photograph, 

Lk Volit pictures should lie -accom- 
panied by a description, preferably 
typewritten, in which you tell us of your 
method of using un electric fan. Write 
on one side of the paper only, and con- 
fine yourself to 50U words. Your name 
and address should appear in the upper 

left-hand corner of the first 

sheet of the written descrip- 
tion. 

4, The drawings* pictures, 

and descriptions entered 

should he received by the 

Popular Science Monthly 

nut later than o p. m, on 

January Sfi, 1320. 

fi. The judges of the con- 
test will be the editors oF the 

Popular Science monthly. 

6. The first prise of will 

he awarded to the contestant 

who, in the opinion of the 
judges, suggests the most 

striking, unfamiliar, and prac- 
tical method of utilising nn 
electric fun fur a purpose other 
than that of cooling a room. 

The second prize of £15 
will be awarded Lo the con- 
testant who submits a method 

next in merit. 


The third prise of $10 will be 

the contestant who submits the method 

third in merit. 

Don't tell us of methods that have 


i 

7. The winners of 1 lie contest will be 
announced intheearlud possible irsueof 

the Popular Science M« i^tjily. a rlc- 

srription of the methods that woo l he 
prizes offered will duly appear in the 

pagosol the Popular SctENCEM ONTHLY, 

together with the names ■■ "he winners. 

&, The. editors of the POPULAR sci- 
enco Monthly shall have the r 

publish meritorious method* of UliLbs- 

tJig the electric fan, even though 1 hey do 

not- win a prize. Regular space rat es will 
be paid to the contestants whose im-i hods 
are deemed worthy of publication. 

3. If you sub mat more 

than one method, each 
description and pic- 
ture should be 
sent as a separate 

unit. 

10. No manu- 

scripts nr drawings 
will be returned. 

11 . Address pic- 
tures slid descrip- 
tion* to the Electric 
Fan Contest Editor, 

Popular Science 

IX, 225 W 
Street, New York 










G!'i ■ 


Twn ilew uses fur the 
clectrlt; fan: Above , It 
ii bcihfc prtwed into 
rvioc to LiiczL'inc die 
tLrn-ft fi-T the furnneu: 

while in the cither pir* 
hire h is ffiown hetp- 

inp' nut the t. ilI i :i i or 


Making Climate to Order at Home 


W HICH Li your favorite climate? 
Uo you like the moist and suk- 
air ol the seashore or do you pre- 
fer the dry anil thin air of the mountains? 

What useless questions, you may 
think, when you can neither control the 
climate in which you live nor Travel to 
another. Yet there is no reason why 


Wi th I h is fippDTQtuK you may riinn^E Che Air in. your 
room so ihat it will l>c of the purity and fra c ran oe 
of thf me ia i;ll pine woodv or mountain mautaw* 


you should not enjoy in your home the 

climate you like, provided you cun afford 

to pay the -cost. 

With a suitable healing pEant you cun 
regulate the temperature of your homo 
to tropical conditions even in midwinter. 
If you prefer a frigid temperature you 
may have it by installing a 

ating plant. I f you Hite the ili r 
dry, remove the moisture con- 
tained in the air by conducting 
it through tubes filled with 
calcium cblorldeor some other 
desiccating substance. IF you 

like it moist, charge it with 

steam or water in thy lomi 
of a fine spray. M ountai P ccm- 
diuosis may ho produced by- 
making your house airtight 
and reducing the u[r-pressure- 
To make sure that the air La 

free from dust install an appa- 
ratus like that in the 1 picture. 
By moans of an electrically 
driven suction fan the air 
coming from outside ls forced 
through a reaarvoir containing 
water. If you wish you may 
put 14 few 1 drops of your fa- 
vorite perfume, of a disinfec- 
tant, Or ol an essence of pine 

needles in the water. 









I 



New things thal play important parts in making 


Many rcsa: iLrivca irueku 
havi attempted this izic2Lne r 
but only it If four -wheel drive 
truck H.cf oitpj^l ijil&fid tilt feat. 

The- height of ibe pLiiLftirm Ls 

tttttlVu L'cctf th<- twenty* 

onefer L.ojvijig-lin •■» ' |J«' nt i lie 
bale of thirty- thrrt ] i. j. i c ti 


The- al the tnp of 

Ihc pif?.uiE h Ln cooperation 
with n mirror an the sletrihg- 
PC€l. tcilvthtdiw^urdl he 
n&etSB id know, Tin; detective 

emner FeJWeS DO tell hli 
method of eyebrow lifting 


IiistcLid. t>f braiding .1 Ford 
crank shaft fen 1 via r; an the 

ordinary wny B which POine- 

rinn^ springs, the Fifing!/, Un + 
device jfiLves 3 iLnt K Full 
hearing hluTl::'.- with 51 qui t:h 

c la m p 


An electric cnnt/icL jjauil 

Bllpped over the drivefi ;^ 1 
hrtBcJ- ii operated from Ihe 
tonneau. One shtH.:k meant 
h, Hgipc w ' two "The oFlirc" 


ope ca t mg 


A Slew iididfcc aeCDdfilfen* svr,: pm per* 
mits its, owner to realize fully Din Ilia 
credit service, find, in additifflL, Id 
handle all charge transactions. — make 

lire original entry, and post Dnd bnL- 
■inre the pc noun t , with is Malcim/nt ID 
date I OF ihc CLMtomer — nt one writing. 
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A nri.ir.Or is-L cuiLst rueted this! 3-lfUC- 
ture on Ih.:: running board of his, 
cat, fo-r ihe purpose <?r tarrying his 
htiniiiUi don with him On hia trips 


Operated in total darkness if 

nccraary P die atcerirtf-puSt lock 
clnmpa the driving wheel:; in. u 
St might line by & -emu bin at inn 


An Ldectrirnlly cisinccted VfcOfi-WfLteh 
Cfpcra 1 .es Another on the inr,Lrumen 1 
board. When trttfdahse Stop* the W-Ftch it 
re rr incin the chauffeur of dji Eiigtigemiuit 


Copyrql .‘cd rnrfarml 























the automobile and truck efficient 


Tills huge truck body, 
twenty Fret and tight 
feet hi]£|-|,[XTF£'iilti the trucl: 
to tarry a fulL frelght-Tar 
Jcrcid of Furniture Oil 
either Inns or short mm 


A cut-out ped-o .1 connected 

in the tuemuu is ll guixl 
wny In signal rine':: chauf- 
feur. Engine noises mean 
a lot to any driver, and 

a codu cun be uanU 1 orrnnsed 


The base oF the crank- 
shaFt holder may he 
turned Into u cruLvement 

device for relining Fofd 
hrnkrhrinds by the addi- 
tion of the Upper curved 
casting ha sc Tied in pljicc 
lJ the urnri I: - hknfl IIhclul 


Ofl th-p h rinks at the 4J Big Ditch there 

art no atttmnwbMe roads. By attaching 
railruud-CUr wheels to thuir muchbilf the 
army officers shown in the picture above 

were .able to make nn inspection of the 
CuhliL by rid In a comfortably over the iir-\i 


If yuuj cur In s avcTtteuJ vid vuft. 

thu clicking noise can. be 

eliminated by these spring il- 
leneerei. They take up thr pl$iy 

Olid h 0 I d the cum rollers 

snugiy ii.gu.inst the cam-stuLlt 


liuci-iiiikinal 
Jrcj 
S ■. iix 


Before taking a certain 
sharp comer in California 

at high tpced, fuat drivers, 
are disLtrarugcd by thi* re- 
markably suggestive S^EFI 


By jilt fin s of fl small lamp on the wind 

shield, this chauffeur receive* his 
instructions in electric light flashes 


Help to keep the interior of ye 
clean by a wire mat which 
ready to attach to the running 


Copy r ig rant rmsnna 




















A truck 'ike this will ury? m.iuy n minute and, 
consequently; many n -doHeir in ft busy factory 

A Time-Saving Truck 


Metal Overshoes for Sliding 





The hspji pric-H oF shoe:: 

thi£LJtecfljei;l annihilation- to thY> 

gliding -pOrid —but now HMOH 

;4 metJll slijELlg OVLT’Sh-JU 


11 T~\ON'T let me catch you on 

1 J that sliding pond!" *a yt 

the: mother of today — thinking of 
the high jirire of shoes . How can 

one slide economiculiy? George 

Dascomb Weldon, oF Httslmnfll, 
lias solved the problem by in- 
venting a " slider; H to be at- 
tached to the fthw. 

It is made Iti one piece of 
smooth metal that fits on the 
aole ol the shoe. A small section 

of the edge is bent up at the 

Foe, and tWO more at the 
B4 that It will remain in 

when attached to the shoe. 

attached by heavy cord that is 

run through five loopholes, eriss- 
rroH^pd, and tied at the ankle. 


It h 


T HE ordinary two-., three-* or four- 
wheeled truck woji displaced by the 

li Ft -truck invented a Few years ago- 
This is SO OOtia. true ted. that it may be 
pushed under n suitable platForm I oaded 
with goods. After the truck Is placed 
in poGitioti it ft platform is raised by a 
lever or a worm gear until it has lifted 
the loaded plalform off the ground n-r 

Uoor, Then, with Its load of goods., it 
is wheeled to Its destination r and its 
pint Form is lowered, until the supports of 

the plat for tsi re.it on the ground. 

The lift-truck shown in t.he acrom-r 
paliyiug picture is Of extremely simple 
construct inn. When iu platform is in 
position under the loud, the handle of 

the truck, which id pivoted near iti 

lower end, La used as a lever to raiwi and 
pull forward the front end of the plat- 
form . Diagonally placed Sinks* pivoted 

to the platform and its frame, lift the 

rear end of the platform, if the front i* 

lifted and brought forward, A catch 
holds the platform in position. 


How Old Are You, Egg? 




An electric LLitlil :i L Lhc ■-■L be i end of the 
tiabw nhcyws the cnnrisflnn nf the C£g 


HAT is so rare as a rotten egg? 
Yet UOt su t¥iany years ago yoii 

were eonetantty breaking into one. 

Perhaps the reason is that poultry men 
now have ways for testing egg:- in order 

to determine their age. Alpst of these 
methods must bu carried out Ln a dark 
room. The instrument shown here 
eliminates even Ihal necessity. It was 
invented by Jesse R. Grant, of Kokomo* 
Ind. 

there ir a H-hurt, elliptical tube, 
shaped at one end to fit yotlf luCC and 
having at t.he other end a am all opening 
Into which you thrust the small cud of 
the egg. The tube sr lined with light- 
absorbing materlaE < to that when you 

fit your fur e to the tube all will bo black. 

Then, you turn on a brilliant electric 
light jusL behind the egg, and you will 
be ahle to we right through it, Thua 

you can judge the age ami condition of 

the egg in your hand. . 


There Is Nothing New Under the Sun 


T AKE heart! About sixty years ago prohibition and 

oEght-Cent carfares went into effect in &ow York Stjitoj 
they lasted only a very short time! 

William A. Darling, grand hoh of a One-time president of 
the Third Avenue Railroad* unearthed two mementos oF 
those dark days. One U a medallion that some gleeful “dry" 1 ' 




iturned 

’be taw 


“ To commemorate the ptlSAJlgR of the prohibitory Uuuor 
law; 11 The other side pictures a blaming BUd, an u 
wine-gla.^, and the daring words* 11 
was declared unconstitutional within a year of ita passage, 

The other memento ia u three-rent transfer made of 
pewter and in size and shape resembling a half dnllar. One 



New Yoikers do not like 

pnytnK Turn cents every 

limr they wunt o street- 
ear transfer. Their 

V ran d Fa tli c x s paid, fur 
IrpiLsrfxin, tra; hut they 

received pewter one* 


created in honor of the pro- 
hibition law. It haft on one 
side a wreath (funeral 
wreath? ) and t he word ft,; 



side says “YorkvElle" and 
the othpr ft hows a picture 
of the home-ear that Carried 

you there. 










Once before pmhabiTLnn 
invLidcd NfW Yc^Ij, s^ld 
Himc JnvFul 1 'rfry cre- 
ated this mndailkni in 
hcrirjf 4jf the occasion. 

At th.rt time probibitlen 
Lasted just ntnr- months 
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Protecting 1 the Fire- Fighters 

A PROTECTIVE musk for the fireman, the miner, or the soldier in the 
trenches hue recently been placed In the market, The musk, of rubber 

find, rubber-couted f el b rie , consists of a hood covering the entire face, and a 
muzrde^haped rubber cup that 

COVtrs the mouth and nose of 
the wearer, fitting against the 
no« p cheek, and chin in such a 
muniier m to he airtight- The 
double maak Lit securely fastened 
tjo the head by a harness of three 
straps. 'The mouth-piece of the 

mask IS connected by u hose 
entering at its lower end with 

Rh air-pump, which may be at a 

considerable distance: or with a 
reservoir on the buck of the wearer 

which contains air under pressure 
and a purifying apparatus rt* 
moving the carbon dioxide from 
the exhaled air and making It 

fit to be breathed again. 

An inge n Lou* arrangement of 
flutter and check valves permit n 
fresh aii from the air-tub* to 

enter the mouth and nOdt- 

piece, but prevents the un- 
breathable air surrooindtnE 

the wearer from reaching 

the interior of the mask. 

Airtight contact with the 
akin o[ the wearer is 

safeguarded by the elastic 

rim of the mouth ami none- 1 
piece, which ls curled in- 
wardly, forming a pneumatic 
cushion between the H-kln 
and the mask. 


^ViZHAHMI 


"5 •* I & &jr*LT 


NATIONAL RIFLE ASSOCIATION 

SMALL MATCHES 


CONTEST FOR 


A new protective maak 

fui lire iiil'zl and oDietx; Ln 
the picture the- left the 

edge of the clastic rim of 

like i mu nt h ]huok Lx rnlntid 

tn ?bow the narted edge, 
a new feature that in- 

r-nru's iiirti Eh t cOntiijCt 


Receiving The prize offered by Die 
P-DpifluT fszLnnct MtmEhly to Efcie win- 
ner in the Small-Bore Tournament 


He Won the Popular Science 

Monthly Trophy 

T HE! pleaaed looking young man in 
the pi cture above ia Captain Grnsvp- 
uor L. Wotkyns* oE the Ordnance De- 
part merit of the Army, in civil life a 

Pasadena, Cal., rifleman. He is receive 

ing tlit Fo pul a el Science Monthly 

Trophy, which he won in the NatinnaL 
Rifle Association Small-Bore Tourna- 
ment at Caldwell, N. J., last Augu-Ht. 

Colonel William Lib bey ? president of 
the Association. U 


The Circular Saw that Swings 



J TE presses a button, grasps a handle, pulls it back and forward — and 
O the new, simple sawing-nuiehine {§ in action, cutting cflf blocks of wood. 
It will awing from any overhead post or beam and thus takes up very 

floor f 


It lu. designed particularly for firms 
with a large amount of orating nr box- 


ing to do, and will cut lumber up to a 
thickness of two inches. The .saw has 
its own electric motor, eo that yOU do 
not have to think of line Shuft3 a 
counter -shafts or belts, Since 1 the ap- 
paratus U hung overhead, the only 
floor equipment necessary Js some sort 
&[ bench on which the lumber to be 
cut may he laid. 

There is an automatic starter for use 
when run on direct current. 

The electric motor may bo 
adjusted on a aii ding base 

attached to a borlzoEstal shaft. 

The circular saw Is curried ut 
the lower mid of a swinging 
atm, the upper end being 
pivoted to S he HJtme shaft on 

which the motor La mounted. 

The saw is driven by a belt 

running from one end of the 
motor shaft to the saw shaft. 

The motor is so placed that 

its weight overbalances that of 

the saw, causing it to swing to 
the rear of the cutting-table 
when released. 


r'Air. ip T 

’ .S? | - T DO* 


i,& EIClT 
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A moior on the upptr shaft, which is bchtd 

Ed Die iHAEf tliLiit, Eluils i. hi' CiEL'ulat tiw 
pa LE aw iiig.:. ujiaily through the wood. 


trophy. Captain Wotkyns wo red dilii 
out of a pcKinible .IDO points in the Small- 
Bore National Individual Match, in 
which the Pofulak Science Monthly 
T rophy wub fimt prize. 

11 is score mean*: that at 50 and 100 
yards, 20 shots per range, Captain 

Wotkyjie uveragerl SS out of the possible 

1 00 points for each string of ton shots. 

In the International ^mnll-Bore Team 


Match, the United Slates agziinst 

„ twenty men per team, with 

I he course of fire the same as that In 



the Small-Bom National Individual 


Match, Captain Wotkyns was again 
hi Eh man, with the score of rlS=l Nei- 
ther of bis sio res was equaled during 
the entire- tournament, although the 
shooters comprised the oldest and 

mast skilled riflemen of the country, 

including three picked United States 
Navy riflemen, several United States 
Marines* many Army sharks, and the 
beat of the civilian military riflemen of 

the country. The American team, by 
the way, won from England by 04 
points* 

The Popular Science Monthly 
T rophy, a handsome ^vatcb costing 

$l- r >0, was the- muni sought prize of Lhe 

largo prise Hat at. the small-bore 
tournament. Captain W o-tkyns h vic- 
tOry r Was \i popular one, inasmuch ;ls 
lie was the builder of the small-bom 

range and assistant 10 the officer In 

charge. 











Skin ufOduCrt d&WH fiSllB, h&ir, rind frAtH-Tf*. Thu 
top picture ihows □ K|Jii7ru - .v 'a Kulkov UnlukhriK, fToili 
the quill; the lower picture sJanu* the tip cif :i fea'.'her 


Sumatra's Giant Arum 



D ID you ever see 
a gigantic arum 

plant? It grows in 
rhe Ea*t Indies so 

the chances are you 
haven’t. But a per- 


df one; may Tip found 

in an English gar- 
den. 

A picture of it in, 
shown herewith., aitd 

beside it stindE the 

modeler. His name 

is H. E. H. Smcdley* 

and he lives near the 

town of Brighton, 

K nglund . 

One may get a i^ood 

idea of the size of the 
Till go plant from this 

picture. Mr, S medley 

is not a small man, 
yet the plant towers 

more than twfee as 
hi|(h as its milker. In 

fact, it ix of gigantic 

sw, the stamen ex- 
tending about fifteen 


H,£ tfjuhlu'C etc ivv LIi:h g,igan>i 
tic pljint Ln hi- garden, tw\ 

hr modeled -tnit hinuctf 


feet up in the air. 

The strange leavea havp many lar^e perforations in them. 

The plant belongs to ihe Amctm 1 family and hari many near 
relatives scattuKd over the earth, notably in the regions 
bordering the Mediterranean, llreat Britain has some 


diminutive members, of the Family, the beat known being the 
wake- robin, Born the roof of which 5a obtained arrowroot . 

Mr, Smedley has devoted his life to modeling strange plants, 
but this is the first one he hi* built out of doors. In con- 


soi.|iienc0 he had io procure special weather-proof material* 

with which to make itr He then painted it In varying shades 
of jmrpie and green to correspond with it* Ek&turul coloring. 


Things that Grow Out of an 


Animals 



T HE skin is not merely a covering fw animals, I Ha an 

essential part of the orgaoiacn, II produces claw's. 


Ealons, m tils, the rattlesnakes rattles, spurs, hair, the 
teales of TlntnM arid reptiles,, spines, whalebone, beaks, and 
Feal hers, So claims Mr, Beebe in hie book on ,i TheBird. ?J 

He tells us Unit even u The horn of a rhinoceros is only a 

solid mass of agglutinated hairs, while as the anrithesiH to 
Shis may be mentioned all 
down and feathers. From the 

hummingbird's fiuff to the 

conda’s pinion/ 1 

A e!o*e inspection of a new- 
ly hatched bird shows that the 
body in covered with micro- 
seopicsd lufls of down. These, 
however, are soon pushed away 

by the true plumagK The early 
al-nges in the growth of a 

feather eugHcst little cam eTs- hair 

brushes set an a quill. The 
feather unfolds elb if St were 

pushed out of the quill or 

wheat b H hut in tome feathers 
the unfolding sterns to take 
place nest to the bird^ body, 
while the lips remain in the 
sheath as the development grEui- 
ually proceeds. 




Tile celJ of each drag Line is fastened by an 
iittrurbmenl disk, cosily ■;l<lii ujj gKlS, a& ItCafe 


How the Spider Attaches Her 

Web to Glass 

W HEN a spider moves from plafiie to place to *pin 
her wsb, 5*hc runs a drag line to rmirk ths> course. 
This Lft fiomfHKpri, not of a mufti pi icily of tiny thrEads from 
the spinneret e, but. ul u comparatively smalt number P per- 
haps only two. 

If you will watch a spider running; along an object and 
spinning a drag line h you will notice that at Frequent 

intervals she fastens the Sine. 

to mako the End of 
the draj? line adhere would 

noL enable it to exercise its 

full strength:: il Lh fastened 
by an attachment diik- Thi* 

may easily be observed by 
enclosing a living spider fn a 
bottle, when -Am- will fasten the 
drag line to glass. 

The attachment disk* may 
be examined with the help of 
a lens.. Even under a pocket 

lena, Ihe di^k is seen to fe?& 
composed of a large number 

of fine threads. 

The accompanying illustra- 
tion was made frpEn a large 

number of these attachments on 

the iiuidc oF the gltiaa door of a 

bookcase. 


















Snai -Shells Fool the Fish 


UP POSE you were a suit, wurmUke larva at the bottom of 
a stream, and a school of hungry fish swimming by spotted 
you. You'd give up without a struggle^ wouldn't you? Genera- 
tions and generations of larvae have gone through this harrow- 
ing experiences but a few wiue ones have maciuged to escape. 
How? By Ingeniously disguising EhtmiJfllYaL 

Take, Tor esamp&e, the larva® of the cadd ls-A y - Their favorite 

trick is Lo dock ihertHfclves out in the shells of small snails, 

though they sometimes resort lo leaves, stones, and sand. 

These various RuhRLances are hold together by mpariF, of silk 
Rpun by the larvae^ One snail -covered larva is. pictured hero — 
three tlmea its natural size, rt is a moat unHppiddne right, 

and you can easily imagine yourself, as a fish, turning - il duWH. 

Aphis-lions, when young and comparatively helpless, camou- 
flage themselves just *fl lanae do. They likewise carry around 
on their hacks snail-shells, und also bits of T nestles. 


E''liLLi:li di>\i.\\ LjuyllL lo hap Lit a gun at 
the very momp-nE whfin i% is b-nLng, JLri'd 


Police Dogs Under 


The ivtrfjEiJifcc larva 

■LiLij'.'iTi at the left 

rulrets ifsdf from 
■:uihry fish by wear- 
ing m'ii'iLI shells- on its 
hpclt. Above, undicr- 
jieatli a Bnail-ahdl and 

a Ilvv lLczilI bertk-s, is 
tuiiLt :ik J nn uphin linn 


Let Your Feet Remove 
Each Other’s Rubbers 

you balance yourself on one 

fool while the other one paws 

the ground? rf w, you can use thin 
new rubber-remover. It is mounted 
on a wooden bae*. Two clamps like 
those on an ice-aka te grip the rub- 
ber. The clamps are operated by a 

pedal and a lever worked by your 
id Ip foot, The lever Er for Lightening 
ihu clumps. It ban two arms and ls 

located al the toe of the device. 

You push the lever Enward and a 

wedge to which 1c is attached id 

pulled upward, Thfg forces the arms 
that hold the clamps to come to- 
gether. The clamps grip tigbtr That 
is why it is necessary for you to 

know how to paw. 

Next you remove your foot from 
the rubber r and u spring will at! just 

the elampa to their original position. 

At the rear of the device ls the 

that when moved buck and For- 

and decrease 
the disLan.ee beLween the clamps to 

foot. 

You can readily appreciate that 
it requires skilful foot movement lor 

anyone to attempt to use this rub- 
ber-remove: 


l«ww iri™ 

If you rltiEi?t likf to hnnrllt* cELrty 
Eoibbers, try this aew foot opera led 
rubber- -removtf, worked hy Icvert 


Father wxa mi o action ju-at. L-.t: > l[ t 
the cErtitrie light plug will! the as- 
sLytrincc of this new spanking machine 


T II E Y arc sanding dogs to collage now and graduat- 
ing them with el purchase price of $ 1 and more 

on their heads. They are trained from piippyhood up to 

rescue drowning parsons, and to t rack 
down criminals and meet attack from 
an armed thug who may carry □ Isnile, 

revolver, club, or ot her weapon. When 

they have finished their training counie 
they go to metropolitan police forces. 
Ordinary .dogs do not take kindly 

in gunfire, but the German shepherd 

dug will not only advance in the face 

of pistol Eire, but will attack the 
hand holding the weapon. Before he 
reaches this st^R*, however, he must 
have guns fired near him until he no 

longer fairs Them, So well trained arc 
the dogs that aL the first Hash nf a wea- 
pon they will Wap tit the hand holding it. 

There are two police-dog eo 

in operation* One Is at Scranton, 

Tuu, and the oilier at West Hemp- 
stead, Long laland. 


Exit the Slipper 

'LL see you In the woodshed after 
tea, 11 Thus 

yesterday; and when the time came 

was a brief application of switch 

or slipper. Now all is changed, or 
about to he, since the recent Electrical 
Show at Madison -Square Garden its 
New York City. The modern formula 
of punishment will mil something 
like this: “111 see you at the electric 

light plug”; and there will follow 

the " pluR£tii£ in ' 1 nF the spanker. 

Later, when tbs small boy inves- 
tigates Ibis new enemy of his 
as of course be will, he will find a 

small motor, which drives u connec- 
ting rod about four inches long,, 
terminating in an “applicator " about 

the also of the average parental palm. 

Pat.her will have lo geE Rome more 
modern phrase than the ancient J, Tbls 
hurts me more than it floes you 11 — 

Unless there should be a short circuit. 















The Squasher — Otherwise 
the Wasp-Gun 


trnm 


C LAP! You've Kftur^ht-d another moK- 
quito. Ah, but your hands arc 
sm-edTOtl with his l.itiii ir| _ Would it 
n nt be nmaidsnltly neater to use the 
Kraap-gun &howu above? Though Et 
SpC^udiSte cn WMpB, it will kill any 
oilier insect with equal vim, 

EL ir? ndlid jl uitn B but the r ri ccer is- the 
only tlnnc it ha* in common wkh jin 
ordinary gun. When you pul] tbe trigger, 
th# jhwb ui the end or the gun snap fthuL 
and MijUiL-ii Liny (nfueeLs that happiTi to bo 
etfibding on either jaw- at the time. Your 
job ls to lure tEie injects t r? the Irukp. 

Hem is a suggestion . If your quarry ia 
a mosquito put the end of oik finger 
in Iktf ira&s; in. time- the mosquito will 
Land on it. You withdraw your fmgor 
wilh mmh great apeed that the mosquito 
will be Iff 1 behind l if ai ihe «imr: time? 
you pull the triKK^r your victim will 
be squashed. 

Tfeie gnu ahoidd hw cleaned at regular 
SnleftuJa, lest It become clogged. 





Corkscrew, Entt'r 

Cutter 


O N'CtS upon a time a pocket-knife 
with u corkscrew utLiichwl was 
looked upon with favor; but that's the 

UH of a turk^rew nffwT Probably 

corkscrew ktuvw will be a drug on the 
market even hi the ketchup and horse- 
radish belt.. Hut amoklng is still num- 
bered among the permitted delights, 
and ao F ua the corkuercw &tc[*s down 
and out of the knife-handle, in comes 
c he dear- cutter. W ii h 1 Hm d*v | it siho w n 
lci the- accompanying photograph oniy 
a flight enlargement of one end of the 
knife-hand Ir is nci'cssary m order lo 
accommodate a cutter that will snip oil 
the cud of u rigir with all the neatness 
and despatch of the shop cutters. 

In these days, when, ns some one 
wrote recently, "you can now huy an 

CXMilent fi vrM'fpt Hgnr for 11 i.[U 5 irUT F " 

perhaps a cigar-cutter is a. greater 
necessity than in thrt old 

days when many of u& said: 


off the Gfld; let tlie hijtt ravel as It 


may 


-■ 


Flowers for u Fighting Aviator 

L Of* ANGELES eb the capita! of the 
1 kingdom of flowers m well as of 
movri* qms'Eis, Any public event the r v 
if. I he excuse for floral decoration ^ artful 
and Wthrtk. i'L foUowtd, naturally, 
that when Captain Eddie R l c ken hacker, 
first ntrt rtf oyr fighting ftlpttiOu in France, 
came that way F the biggest bouquet yet 
woe himd«i to hltn — and he'd beeo on this 
receiving end of the bouquet game ever 
since he got home- from the war. 

Thin firm" ho found himself all hut 
.smothered in a flower be decked autoino- 
bile tricked mil to rcBr-mhie- an implant, 
and in this et ate lie rode rhmuyh CIlb 
strMto of ihi- welcoming city. 


Flowering Lamp-Posts 

T l’i-iNlNti the street lamp-posts tuts E-hingH 
uf beauty is the object of the authoridea 
oE Allentown, Pa. 

In that city every laintNjHCl wear* a hangmg- 
Eiirden effect from spring until late autumn. The 
flower* aa 1 1 decorative leal-hearing plants are 
plant i^l in urn-shaped globes which encircle the 
lamp-posts some diicauce below the light. 

riL+F city faLhi-r-; w-h^ i hciuglit. of and adopted the 
flowering lamp-peat idea made u thorough jrtb 
Iihiuu L lfylng ikif iiiwn by removing nLI of the over- 
head Lelephooe nnd telegraph wires at Iril*I; f in 
the iJL'Lncipal streets, 

Fiut A lion l own cun boatt of li^e um well 4 * bi?anty r 
It ii the county scat of n fannEng aecrkm which 
tanks 4^5 one of the Lee ding polalo producers of the 
country. 


The Uirth of u Second 

E P ACIE new second i & h-erolded by a 
-J Hash of light nnd Lbe ring of a. hell 
in thi- Jac'tury 1 if un rtlcdrical ii on in 
Providence- - not to remind the workers 

I hoi I hi! iJiri 1 nJjLy .>f du'i^L ;appnuurhHs r 

hut to help them in their work. 

Hken men niu.st count troondn a^- 
cumtJ'ly for certain □!'>< -ratio ns while 
they v£td) their work closely r Thia 
conrCutriLLing on two IhEnns at one 
time is very diflkult. it is Hitnp-Medi 
by 1 In- new i^MMfl-aiLUOiinwr shown 
hefow. As the pendulum of the clock 
awiiigH Iti ike right il irmrlws a wlrf, 
th.ue making a contact: that causes liie 
light to flash and the bdl to rlng r 













The Reason She's 
Li gilt -look'd 

\N up-to-date jewelry 
1 h let din:-.-. I iL-r flfiopl if e S ng 
with her feet — not by bra- 
aenly kirkinjc uvi >t j troy mi 
jewels,, but EEntJy pushing 
the jewel she wa.nta from 
the counter and then Stop- 
ping u a it with her heel,. A 
layer oE soft leather in 
tacked to lift hei-l and file 
jewel sdnba into it.. Off nho 
#<:4 ■=, All li hder ill. I lift prh aey 
ol her home *do I hie vw. have 
lip.itnf“:7 j s 1 m l tlijp; out her 
prii&e. 

Below you JHse a jewelry 
Lhii-fB shoe, Btodtiiig, petti - 
coal, and prise ring. •Judg- 
ing from the quality of her 
cEoches, *ihe: must do a 
thriving business. 


Blend Your Smoke in 
Twin Cigarette* 

-of th 


I Win* W i L'-l 

v J horn Ln Virginia and the 
other in Turkey r WJhU's 
that? We are talking about 
the twiri cigarettes in the 
picture below- 

Many fmokfifti Like a cigar- 
ette in which Virginian and 
Turkish tobacco an a lih-nded, 
but they are seldom salisfi-pd 
wh h thit quantity erf each 
used. So one wise tobac- 
eimiKl. dftvfeed tike P.VLh 
cigarette, one of which is 
made oE Turkish tobacco 
and the uther cif Virginia 
tobacco. Thus the smoker 

CHn rlriLv, un 1 1 :> I h ;;l thr 

&ame time and conceutrata 

h I'fFort nit cue, blending 

to suit himself. 


T ELE intrepid photographer who M 

brought in th is. picture inform!! \ I 

us that the- woman in the studio honicTy 
department is a Berlin girl who h.;u-s 
“dldd*J to id opt thi! fud Elf New York 
and London and have her stockings painted on. rh 

We shall Slave to Luke hta word fur it; if Ihj^ "rail” 
has made headway in New York we have overlooked 
it. We fear,, however, that the colors may pot in* fast, 
a nd so wo camvnt recoin mend the method to thoee 
necking for u way to reduce the high cost of irtochlnga. 


rT|F 1 


| W f .. 







A. Capitalist Plays Santa Claus 


Hen Seven Feet Sis 


jVjfEIUlY Christmas! Judging from thidr happy smiles,, it 
certainly in a merry oelv for the children in the picture 
below.. K:ii h diLLil is lanlen wiih jl hax nf aulnul crackers, a large 
rod njudo., and a Christmas stocking full of k^hhI thing", Behind 
the children there are hundreds of a unit of stock ingH stacked up 
iLgidnst tin- wLiJi lu bo giv¥!u to hundreds tif ether children. 

Who Ih playing 

Suita Clank? The 

firm for which the 
father* nf thL'Hc-rliiU 
dron work. In or- 

ilp r to hrj'r't' ^j»ii:Lgh 

to g«* round, thir- 
teen t housa nd stock - 
in-gs bad to bo 
bought and filled; 
twenty- win barrels 
of applet and twelve 
thousand packages 
of animal crackers 

wore Jilsn h-nughl. 

Each stocking was 
filled with candy, 
toys, and nuts. 

Twenty years ago 

tiwtwflnhuiidndB 

of American chil- 
dren whom ft;ini4 

L'lfliiE passed by. 

But today there are 
ho many OTganiEU- 
tions playing Santa 
Claus that almost 
every child is sure of 
el merry Chri*tmLL. L ; r 
5ind It isn't very 
difficult to realms 
how much it means 

to them. 








i 


Y OU'RE too tall,' 1 juihl the doctor, when Mr. R. E. Madam 
fried to enlist in the Marines. Harsh words, hut trues 
Mr. Modsaiii im^urea seven feet nix huhi-s with Ills ihoei u If - 
WhiLt ebince could be nf Hoi.lginE bullets, shra]ind bits, 

ar.d other thin^i that fly around above battlefields? 

He comes from A ranch In Hangnr, Ttana p nnd he rarrit'ts hb 

cow - boy clot bea 

vi'j^-welk a* you wilt 

sec in the picture 

her*. It was in 

this 

tppwed 

ington to wat4;h 
the Marines parade, 
Even- though be 
couldn't Join then:, 
he wo# at lui^it iibh- 
to eee them poiade, 

sirw hr 

over Hie hca-dt of 
the crtwjL 
Etid Mr. Madson 
been a GemLan 
ttying to enlist in 
the former German 
fLtpny he '.vimlii 
have been prompt- 
ly fur tho 

German L’mperoiv. 

a \ v , ;lvs nurrOUEuleMl 

tbtrnwlvra with a 
guard of the talleHi 

t hry cmlflld fiar| . 

Frederick the Greal 
started die habit, 

and all his 

sors kept it up. 
Tall men art out cf 
business now. 


I'd rf.'t 

UJiLutrntim; 
f$'-i t ire 
















A rUivif^ ihnt - urill stiirt ji |'.asuliiid 
fliume even In «no weather: it i* the 

ckver i.11 vtil* Lon uf mi K!;:i;li i-htEkiib 


This math like ovef centra Use Iwodlfll- 

L.il k i'!r!i of ckmiciu.Eii'.i; ;i k y r-i?u p .s 
ii.nct thlimur treads at certubi point r« 


\ New Way to Retread 
Automobile Tires 


E NGLAND'S -■& ,,, . -uu 

^nter climate 
makes fl L j tsfw.»etaEly ■ 

hard to ?tnrt big J IBhI 

truck c-n giries, so It 9 K. 

W fell to the lot of ;lji J Hftlv^ai 

Englishman to in- wV-‘ 

vent a simple- raid- 
weather engine f jM 
Klpjler* I ■ i* - -^g ghMit 

It consists of a v 

conical bottle from when not in use 

the apex of which is it may h* carried 

lindrieal tin chamber that ^ y«w tool-bn* 

x ay down in the bottom of the Cart. T his IS filbtt! 
; through a --tin ill i plug very ntarthe top! while 
it surrounds it is filled, just before Lbe enginG 
it ti boiling water, Thl* beats tht gftaolinc and 

causes st to leave 

the tup of the 
chamber through 

a KpRC’dl h to JJ- 

ll " B ll 


the 1 retread rubber,. which Is fir^i or 
:l 1] built up on the tire it. self r After 
this is dent*, n eand^bag la placed Ea i- 

eirle the lire and tin? latter placed 

in the mold. A heavy steel hand is 

then plated upon the g&nd-bag .and 

the pressure clamps applied, Tho 
gna-borncr bfing lighted, the tire in kept in the mold until 
that segment h cored. 

Three sizes of moEds may be used in thf base ol tilts 
machine. The apparatus may also he furnished wiihoni 
burners, to he connected with the garage a team plant line. 


Htth n The complcln- ttt^-ftthbftdin-tt 
machine fitted wiUi Uii; ^lih- 
burnLna apparatus and clumps 


It Walks Instead of Rol 

\ /f OST farm tractor^ roll on wheels or crawl over 

IV i the ground on track -laying utiil.i lik« those 
oEfc the war tuuks. The tractor shown here walks! 

This is made possible by providing 1 sharp-pod cit- 
ed lugs on the bearing iurfueed of the rear wheels? 
W that the wheel looks something Sikf? a rising sun,, 
with the pointed lugs corresponding to the fays, 

T 2 a f- pointed lugs act on the ground as n Etar or 
rng, and fdnk down to solid ground, furnishing a 
positive tract ton in every soil. These pointed lugs 

give a positive traction without surplus weight, 
without loan of power through slippage, and with- 
out packing ihe boQ. - 
The complete tractor weighs leas thari 
three horaes and does the work of eight . *- -v 

[t n short turning radius, made pos- 
Hible by the use of a kopucute dutch Tor 
each rear driving wheel, with no differ- 
p-ntjuL Tb.e apparatus la adaptable to a 
great variety of work, but in un Lonely 







" 1 «M 




:J 

fit 

: 



without difficulty because a part, of 
the reur wheels is mlways be[o\^ thtj sur- 
face' of the ground. 


It 1n.iK.ht I s'- fly Id thlil IhLfl tm-CTrir woSIf^ ir,r.tL'bid dF tdLU critt 
Ehr grounds il h admirably suited frn onchflitL CLdtlvatian 



















Water Wheels on a Farm Tractor 

O NE of the newest forma til ffiRO Ltacloju ol the creeper 
ur track-laying type ba* water wheels. Of course, the 

wheels are not marie of water,, nor does the machine run on 

water. Thee xpreasiu n aim p ly means that the two main idler 
whEieis-arid the rv.-o ctri vjnE Wheels over which the creeper treads 
operate may be failed with water to within two Inchon of 
the top. 

The purpose of filling 1 the wheels with water Ie Ld enable 
the operator to change the- weight tif the machine to suit soil 
conditions. Approximately one thousand pounds of water 
may bo carried in the four wheels, ho that the total weight 
of the tractor may be varied from four to five thousand 
jjounds, according to whether the soil is relatively hard and 
dry or soft and sticky. 

The tractor is made in Ohio, and its manufacturer Bays the 
water-carrying feature In. an economy not enjoyed by any 
Other machine; water is cheaper than Band for ballast and may 
be more readily obtained. 

The water is carried withoU 5 . damaging any Other part* 

of the machine by making the hubs a separate part of the 


waJ 1 £-Th>*! 



+TrLtm* Irtn f i 

1*411 •■■’'■rtiianr-iL- w^rc 8 --- 


Tilt wtictla- on this tractor may her BEM with water iti irmreare 
ha wri^liL A Bpcdsl arrangement permits it ta slip out 

track and deliver all the puwer to the Other when neee-RWTy 

wheel „ T ho d m ms are welded to the bubs and to the sprocket 
teethp so that the wheel dram is water-eight. The bearings 
are enclosed in the hubs, SO that the water cannot gel to them. 
The volume of water to be put in each wheel depends upon 
the ^ mount of traction required; hut each can be filled to 
within two Inches of the top, since the plug is about OHO 
inch in diameter and ia one Inch from the rim. 



Not apttdhiH, but bloekifif: ir* (Tic with bib new- 
fangled Luntraptlon; 3 “ Wna in the year 1 A 95 


He Impeded the Traffic 

I T is difficult for us to believe that a quarter of a century 

ago an automobile was a curiosity, Elwuod Haynes, 
of Kokomo, Ind. p produced what Is said to be America s 
first successful automobile. In Mr. Haynes took his 

creation Co Chicago* and was driving the "horaelMS car- 
riage " down MiehigatL avenue when he vra* stopped by a 
policeman on el bicycle. 

What a transformation two decades have worked! 
The sight of a florae and buggy on Michigan avenue today 

would attract attention. Little did that bicycle Ji cop’" 

(one of whose duties undoubtedly was to see that you did 

not croffl a bridge "faster than a walk 1 ) realize that in a 
few years six million motor-cars would by in operation. 


A mcLhaniCal 
ivi; that 

discover* nris-- 
ulitwtdeni in 

c o LI el e c 1 1 el g 
rods. thus 
avoiding 
rirtlJy ctpflif ■ 



A Juvenile Bikemobile 

T HE hlknaoMLe herewith is capable of a speed of 
twenty-five miles an hour with the motor wheel attached. 
Fred Harley, a fifteen-ysElr-nld genius, of Joplin, 

Mo., is responsible for its creation. 

Harley constructed his tri-car from 

enda of nearly everything he could la;. 

Its frame is that of an old worn-out 
bicycle. The front wsu straightened 
out and attach ed to the axle of a 
mail-carrier's bicycle. To this bo 

attached an old automobile steering 
wheel 

The twin scuts straddle the bicycle 
frame connect mg the roar wheel to 

fhR Front axle. A band-brake Is elccshs- 

ible Co both puanigo rs, and the steering 
wheel can be operated from either aide 

of the vehicle. 

It lacks a self-starter and must be 

pushed until the motor wheel's engine 
begins tti fire. Then the rider jumps On 
the side -seat and away he goes. 


It Explains the Knocks 



NuL f>L^i:ILu<[ wish crATiing *■ moS dt- 
whecE, this vc-yrifj stuiis dfcl-rlfd to 
mnke n regular TUt-omo 


M I SAL IN EM ENT of connecting 
rods is generally due to heat 
warping the metal ol l he rod and 

twisting one end of it n m that the crank- 
pin and wrist-pin bearings are out of 
line. 

The apparatus- of the alinmg-ma- 
chine shown Above consists ol a flat 

bed-plate on which is .ret a test-plate 

carrying three sets of lugs. This test- 

plate maybe moved longitudinally off 

the l>ed-plate by means of a hand-screw. 
At the other end of the bed -plate Is set- 
up ei transverse shaft or pm exactly 

parallel with the transverse surfaces 
of the lugs on the movable Lusl-plELle. 

If the bar through the wrist-pin 


hf-ajfgng doe* not 


exactly evenly 


with the surface of the lug, it Indicates 
that the connecting rod is bent and the 

[Tank-pin and wrist-pin bearings are 

out of tine. 










l p-io-cuite passenger- c arry ing 
a Pullman car. speed Ihrou^h the 


CllfO 1 ! UjllC. PrHiiB H I LLl 1 1' jl ■ I J i l' ‘ - 1 [VI W 

Whpn nLrpanne'tuildpr-s enp- 
E^dcr even Injnmw, Pfinra 
6ho.11 *uy ilmc, the day uf 
commercial. dying. h. yet Lo 
driwn? IvWh at these nwt 

little curtains on the win- 
duwn pc l3:l: 5~LiiiJlcy J ':.py 
OWO-bttJ. which. m^LijurLy 

cleaves the ah between Paris 

nnd Lundutt ; ihfil look a 
1 .jttle harrier and ml: tlic cOth- 

fcc»f Table wicker eh*u ra inside 


American idcas-rd cvnL- ' “ • 

fort in the air are • 

shewn In thi» 

Airplane, with fas uptujlaiertd wicker 

chairs fur seven pra-^eniiecs. whipeurd 
I.niri/. (Ipm?, □i»d windows ni non- 
hrenScalnle ^In-ss. It: ii the Rral, thtet:- 

inoLofed suchEfui to be produced Lh 
Lhif cuUnliy. Its 450 horsepower drive 
it at one hundred nr-d seven miles an 

hour. If u*rd far freight it con carry 
iv. oi c limn a ton os useful lioud 


A veritable gismt of the air ii the 

J3rdi f7id-.r, ut £i- 1 1 _l L 1 1 a U . Her *7p0ii 
of wing is 31 I cut and S indues. 
Her four Liberty rn^lncn of I In 
horsepower each drive hrr 
ihrob^h the mr l'ii a ipeed of 

CKLr hundred and twenty- Five 

Miles an hour. Be^det pilots 
tmd enpicnc-cr , the SfiirwuH car- 

rirr?i nnmif Fourteen p-.i ivngen, 

Add to thi«i 450 gallon-; of fuel 
And 40 it-allonn of oil for u son- 
mile Flight and 2Eb p"mvl- uf 
moH (about J.ClflQ letters) and 

you wonder when yon wiki he 
biiyim; your ticket for u flight 
Pu Chicago mr NrW York. In 

thin picture the firiUrtiiir is 

shown with twr wnr hnelw 


* 

| J 


1 

L 


| 


Cqp/rigMMf rnp^nrLuP 




















The Air Giants Are Ready 

airplanes, with all the comforts of 
air at the rate of 114 miles an hour 




■ 




IT yau h.ivf any dnuhl 

about the future of 

ay jattori i ftajc upfrti ibia 
picture tu the right, 
It Li u Vimy-VipjRii- 
RotLfi nf 6 ? fee t span , u 
machine equipped with 

many ut‘ the com fori s 
of the Pullman, rpr 


This ta beta' the Hr-nt'-Tinf appes 1 '" with her oon.. 

mejicLal pqs*-iygef- carrying fuselHije. Why not 
a rant muons row of Mcnls nnrl winduwa? Bu- 
cmLBrT* the fud-tHflbi must he disposed nf somi' 
where., The tanks mu4t hr darned .it Ihr I'enltr 

oC gravity, beefl-upc ihe lutE vatic* In 

The b.Jrincv ol the airpkmc might easily be ufraet 
if it viirinhLr load w-urc ■carried iit any other fx^iiLt. 



The Lawson Art-L frier ba* been living Lip Lo ita 

nnmr- by Flying; across country from J«-3 LI w: uhio Id 
C hicago, Cleveland. Tnfpdn, BnfFa[n, Syracuse,, and 
New York* carry big nine passengers, The machine 

bn:; a w ins? span af Uii feet,. It euvered. LIil dtsLunre 
from SyrnftiW to New York ■! 31 3 miles) in. 2 knurs 

and 4? minutes, while scunc nf the p-fissengera were 

f ;!■; iy i:u, r . bridge iji the enclosed cabin. LuwsOn 
claim:; that hir m llcIHell can c ill ry twenty^siii 

passengers sitting down, sind glstty ^trap-ha^gera 











Go Jaunting in an Electric 

Running downhill it generates power to help you up the next grade 

By Lloyd E. Darling 









M OST rpcgnt of the many 

taken by electrical anfilieent in 
making the electrical vehicle 
cheap and of wholesale gerienLl Utility, 
le the iiuLutitobile chat Hurry E, Iloy, 
of Jersey City,. N- J-, has patented, 
fin atm pie., &o efficient, and so eco- 
nomical is this machine 
that Or, Charles P. 

fjteinmeLz, of Schenectady, 

N. Y., one of the country's 
leading electrical fingineern, 
said aome time ago that Mr. 

Day ha£ u p p armt 3 y solved 
the problem of the f% ve- 
il und red -dollar e 1 e c t r i c 

automobile. This means 

much to the general public. 

Consider t h & following 
uncommon points. 

The moeil important fea- 
ture or the design hinges on 
rnaking an el^tHc motor 
run the wheels of an auto- 
mobile directly— that is, 
without the use of inter- 
vening shift gaon, differ- 
ent ials r or any other of the 

Usual pOwer-tranamitti ng 


your mechanics;] ability, follow the 
diagrams at the top of page j*‘t. Seldom 
have a pair of "cog’ 1 wheels" beta marie 
to work in Huch an uncommon way. 

For all of the fact that the design is. 
an unusual, the gears are Hwsptioualty 
strong and unexpectedly powerfu I. Thi a 


Haiiy K. Dty Qt the wh«J), Charles P. EtHciPMA*. imd 
t>r, S-tcinmeta's adopted «m cnioy a ride in the electric 


when a street-car turns si comer, 
neither wheel of n pair can go faster 

than the other* and SO One of them 
slldey until the corner hi pelted, causing 
that screeching noise you have noticed, 

Automobile wheels Would 

or break- — if there were no differ- 
ential to come Into action 
at corners. 

An Nwd for Different iat 

In the Dey automobile, 

designed as it Is, them is 

obviously no need for a 
differential. If a corner in 
to he negotiated, the arma- 
ture or the field (depend- 
ing on which one of the 

rear wheels is on the out- 

side track i simply moves 

a little . 

und the corner i.-i rounded 
easily and noiselessly. 
Since there is no mechani- 
cal connection between the 
armature and the field, it is 

obvious 1 hsit either of them 
can accomplish this faster 
rotating independently of 









Motor ofi the Rear A r/e 

This U accomplished by mounting 
the motor on the rear axle of the auto- 
mobile, In [act, it ts a part of the rear 
aaris. The armature of the motor drives 
one wheel; the held, the ether. A rum- 
tureond fmld naturally turn in opposite- 
directions, since only in this Way Can 

both revolve at once in one and the 
same motor. As a revolt, the armature 

in 


would ordinarily turn one 
one direction, and the held the 
other wheel in the other direction. 

Obviously, an auln mobile ctHlld 
not jput anywhere if one rear wheel 

traveled in one direction and its 

mate in the opposite way. To got 
around this objection, Mr. 

interposes s net of internal gears, 

one oo each side td the motor, as 
shown in rhe drawings at right, 

(The working of these g«ans is 
shown in detail at, the top of pajje 
7a. I Although both rfCU of gears 

arc ill ike in appearance, they are 
quite different ill action, si nee one 
reverses the motion transmitted 
to it :i while the other dues 

not. 

Thus, although field 
and armature move in op- 
posite di tecliuin s, Loth rear 

go forward -which 

is the end desired. 

These gears are among 
thp most compact and in- 
genious man ever devised. 

If you pride yourself on 


is hvcEuse the teeth have finch broad 
bases, atkd SO many of them are in con- 
tact at all times — this as a result of the 
fact that the inner gear is nearly as 

large as the outer. 

As to the motor, it being on the rear 
axle, all e3nlcbes„ gear-sh liter, and 

power-sh aftinga are done away with . In 

fact,— and this U one of the most note- 
worrhy features about the ilenign, the 
customary differential U do lie away 
with also. A differential is that con- 
trivance on an automobile which permite 

one rear wheel to go faster than 
the other when the automobile 
turns a comer. One rear wheel 
must go tester than the other for 
tile very I'Ood reason that the uut- 
aide wheel-track, going around 

Lbe corner, is longer than the 
Inner one. The wheels on a street- 
car have no differential Each 

pair is rigidly af- 
fixed to the same 

RF " mJc. TJioref ore. 

WHE2J, 


T 


wHtet 
&r*MHO 


PP.UM 


Tlip mntor-- 5 hau"mp- through n hnlc in 
lit cover, the b niififi be+irinE nn rhe 

diiskllke commutator a type adopted 

to cut down Lcnlrifu^LiE lucre -Oft tirushcH 


HF/OLVJNG 
rSLLD ' 

COMMUTATOR 


COMMUTATOR. E t*^rt hf =5 


Q FAl?S 


5 TATI OH A B.Y 
HOLIjI NG 


RnTh fielrf nnrt armature revolve, hut in optweite 
difeeljon*. The field is In the center, ''Gears'" 

Else hKcwn us dulail zil Un; Lup of lh<u puge up[}osite 













Field 


u earing 

AL Oie litflil iEO|>rO#i 

urn aluawn auiILtisnV-c pd ■ 
i - 1 3 - ■ i : ■ i.-T Lhc ucjtli Lhiil 

iipprxj in e-il k £ Of k i e 
uirLS- 1 1: left i>r Liic iiLrJCur 

h1 lit* bfrlLCflU lsJ 

jm-kp T 3- The of 


coring 


TTlt kiwn raw ME Jbp 
ItTl x.ivn iiicTrMi'LT pnM- 
gT Slir inmr cr'if' 
r ] 1 0. L .-.i r kIs-iiwi . 3ii ?i?EV~ 
wbl£ ViitfcV Ml I hr nK-i' ■' ■ f 
C]ic shajLi.e- iji I i u fin r.wi :i 5 ;, 
Ml Uin LhiIIiicii n[ i hm 

T3ic lubjic^t ip- to 


f- -i ■jlm : .1 r.i : r>. i i - Aft 1 * J? r j£ m ' ‘"‘SW, 

Ah Lht MrdUTLn'± jdlftfl /jf/ __ ft f} jnr _ W. ft \|i 

yu'liuiE veiiLee in IS I He- J . ^7*^1 

vi^vct u-i :m ji- |'iii A E.-U 1 ' Cl- - -.Q ' I - ' V Gf> jl Jj 

|](r fceft, Site sruirr *r:ir, 1 - V- 1 * 

ni.jiintcd cm. l— ji n L- -p-: ni \ - ..-Jp 

A* mint turn ftp T.hn - _ 

r*n id filyc: nrr 1*1 oir*- - '.V 

(*C( wish thm*- £.it* ^Itic 

“SL.il iciiury ihil! ' -:ir HiuLEr a.-mY Mho. irtull uf Lhc p'j-uKh 1 llTOW « CfQfik- JILn A. 

The nrt mull Li fchul, fcliu.iiJ' IIie uniLiL'jK: Lliuft Bl£iV« LO ~ lie tsfl , Etie IClUtT 
U.SB.T mr-vn 9 ci the r\g;hL. Cl rcmuiiLi i:-nlv Eci i :-:i u | :■] r tin IT? 1 ilLfi^r ££Qr ill S0fll£ 
wn j," in -nrrlrr tn I rujuricr ala nml inn ?n Ike iiuEDm-iibilcitcur wTircL 

Thai 3i dneir hjr 4 dr : '.hue ilmfl, sTir ciraiitir'cl j ini’ll -TU isiiS cil.I -.if wlaiulli fil u iiLLiJ 
lliE -u'-rlitiiaiy. isf Lbc bmer (cur. E^i ejI her nil is ilGknl lei lhc ljuEctt cild. uf l hc 
whrrl-ku I* Lhrmi^Ji Lhr inciLium i:-J n 'flexible m.-ulL., T Jic drivui^ limfl 
nk'uvi dn^nbm n minr in ill r r vi i L n i ^ , fisc lhr u.r j. r Ea ii IlilIi Els ritili ! • Ii.lim I nul 
ia ailBxciL alwnyn rrvnlvn in m cirrlir nf j’—inrli r . 1 1 =■: i w . us druiraLard- Tlir almlt 
im ft- PIf ^-n dc ^it'’ I hli nqw bfCRPH ilir EPththjup. iLiHiiifl-l-TT hiT Eli5 hiy.i^rr-c. W-jjtr 

thul ih-: dnyin^ ihnft Ihpti-tw wpi^ht. The hcu-iir[fd™-| tliat, l^ilt hrjirinss intcr- 
rtmnE. ThcAJaTi unuianl, th# pa*cr rinrtnH meric i im^>msTiD*il_v wrft tlnT<iiih<3Jt 


r _JV j/ XJi, Ll ' j r cncitiriiL. unff thr 

- ■; liel:l ii. nlnpdy moving, 

‘i-. ’ - ~ in * fcinM*n| dircrtUm. 

-.:■ Thr rnmn ar*ir is >ir|r| 

in ii Gltd pnitUrif by thr. 

”| X !/fr hrQLiliTlg. inittild ol lll>e unitr ^ tu r r Da W Lis Elic ihehe witii like ucjilbIuec. Thr 
outer fl^isr frocatluff Ibtll'l Ll lliJMEl ai^.iniL in ll 4licJ':r mf /,-iiieh rudiy .1 by n 
CTuL'ik fun Q^IIa rf COdieifieLcTs iIluTC. Il icv-:ilvrx in lhr a-aiur Jlrc-rliim in don ike 
iZJ i'iLik- |:-iil . OWiDhj Lih Liar lng.efi Luiis iici u li.iri I :r «:-T ll-jis kind nf yriiriia^. 

A |.m i:-Li|; | .'Li drLVjILy ^ILuTl ia rifTix-n.l Li? Lbc niLlrr [ l* h r , djiii'cyLcj|| its ni-:il a L-:m In lhc 
ri K I l L i cur larliccL 

NuLiiic Eli&L If) Eliif Li|>ficf a :iw<if l3i la u/inija B, 1 lie L-enLer tiT Lhc u-uEer kc^j, ai fixed,, 
ivhiLc A, Elic CcIlLcr uF l3ic ikuLcr hci-u, icvalVcs Jirnund iE. C:i Lbc b>:iE1 um nxw 
thii ix tr.Vtn cd- 

3C. y, imiL /ill Ixil !i ii'lxi>r iLnr.v.iL;;i nrr rarrrl v rcfrrrnur SEcie" . dcEimnl rjt' lii®, 
in €. 1 1 ■ lippcr !<•»■■, ttiii' the cuter unr Itnyi in the i»mrjneHi l l inn. ihnanalixiiLl ; whilr- 
in the loner the inner senr h&Eai the And pontion. Fcllnw ihrcuB 3 ) l hr chungei 



the athi'T* Thus its -one of Ihtmost expeu- 

flive parts of an automobile 'a tTannmis- 

HLoti Lhu differ en id ill— dona u. way with, 

ffafk Armfitfiff? firtfl Ffatd Kf'rntrv. 
The fare ihat in thn Dey motor both 

urmuLuru und fl^ld revolvo brings uai- 

other advantflae; wkh both of them 

revolving ill a gi-veu speed, tht*y ijive 

twice cbe powr that of them n.- 

volvtng alone would give. Thus; the 
mntoD Ls twice ils iJ-y-'-rorlul :ls any Other 
at [la si^e r This is a material faefor in 
cutti fir down the si so of the bulge in the 

rear axle necessary bo aeeom mod Ato the 
motor, resulting in a saving in wep^ht 


neces“ar> r . The motor h when acting as 

a generator, lakes up so much powerthat 
it holds hark the ear automatically - 
Nuluruliy, the batteries da ]]^t have lo 
he ehapged ro often. Of course, the 
power □utEiiii ir from duwn grades can 
never rfixiirf ortustl that paid out on tap 
grades because of mechanical and elec- 
trical loosed in the mud i hit*. Bill an 
appreciahb saving- re.^ult«- 

Puftri hhi dsn fging S it 1 1 (oil 

Under the hood the machine may 
cany a light four-cylinder g-asolnie 
engine and general Or to act as a portable 

charging at at ion , f.'h;urgi ng may be done 
oven while the automobsh- is running* 
In fact, ft move Of tho control levsr puLs 
both engine set amt the batteries in 

various sories and p^ralln! combinations, 
in order to ftimish the motor with 

extra power for emergencies. Mr, Dey 

hiis dpsignod such a ehEirgitif set. 

The npw automobile ia not 

yet beihg manufactured cornmer- 

t ClftCly, only ex peri menial cars sO 

■ far having hwn built, But theae 
W hold out much promise. In the 

HI opinion of expurtf^. the machine 

easily qualifies as a regular and 

*"i consistent competitor of the low- 

pticedf wrII nuLde gasoSine rur. 

■ Eight or ten yours ago electrical 
pngEnf^rs hrst besan to talk wri- 

OUsly of the low-priced elr-ctric. 
ft i^ EtSS ea pet fully deyirubls ad- 

for tho reason that tho 

oatieriEH may he charged cheaply 

by electric light plants after jnid- 

night and m the early 
n morn Inc houtH, wheti 


l-ight. engine urid^x hood may charee bal- 

Llf i-u& biTtl i when xpir is, Ln 2 lioLki:i. :i:l:J when 
it i* s:ot. Gen am uphllh it frAttcriet 


an (l eOPtr i t is all legittmate gill n ;ii&n , 
and not at the expense of hilltd milling 
pOA'er, battnr> r strength, or other 
factors. 

The ear is run by storojfe batteries. 
The control ia such that wheh gnio£ 
downhill the motor nets ft* B 

generator and returns power j 

to the batteries. This “ragpaii- H 

erati ve" ftiature if- T lO\^ y.'idely H 


At the L':IL ia- Btiowm ilic motor field.,. 
rjut-Lr caau; in L lit -LEutur ia llii ^rtlia- 
tUJC; pt the light, thr cover. Noikc 

that the field i* but one pail: the 

cote ends b«lt Around form ^ix 


FJEtD - 

DtflVlftJ 

Wrt 7 = L 


— in inu case, 

however, ret urn big 
pouer lo the power’ 
house, rather than 


AftViATU^E 


5 L ! ^ ! n-:> 

URUt L M ES 


general ion. Siels Lho 


vatice 


BKA!>:! r.vmi 


..IF K.NG5 


C'HIVIiN'j - . HAH I 


STATlOMA2iY 

tiOU^JN^ 


I SRAJ T 

f eTLOM 


Tlse drivint -shaft aucuwrls no weight; 3t merely 

Irnn units, power tram fidld to wheui. A slrmlui- 

stiBift connestB the ormatune Rnd the left wheel 
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A Turn Table — It Turns into a Truck 



turn Shis I nh!> imEn a truck, r-rttJM ihc 

lever FUrtninK dsago-naHy from the right, 

settitin uf Lti-J tu 1 hr gjfDUJfid. 

the left section fsrenn^ picturu 'i 
until it ■ u(?s the fi^ht :icction , and i&k- 

the v.cl ic:;» Suwnrd c-uch JcLlirT Utitlt Iht 
upper due ia directly nhnvc the lower unc 


The rest! It is a 

trucl: Lli.iL I'ltM 
rnaily cn the 
£ It V & t O F M in 
□hiEting gmcin 




A TABLE that will conveniently i«tk»U are held together [n Lhe same 
turn into sl truck Ee shown here*- plane by a lonjr lever attached to the 

with as a table-, a truck. and on its, righL section and eflehe-nding on to the 


way from one to the other. Il is piled 
lilg-h with coats and vesta, for it E* 
used in a large clothing manufacturing 
plant. Thus the necessity of trails- 
f erring merchandiM from tibles to 
trucks h entirely obviated. 

Take. first, the device when Used 09 

a table, You will notice that the two 


ground* 

When you wish to move the sections 

into truck fonjiatioti you release this 
lever and the rijrht section alkies 
down to the base of the device, 
ruling there on rollers. The left sec- 
tion ini then raised so that it just clears 
the top of the right section. Both see- 


tions ure then moved toward each 

other until the upper one is directly 

above tbs lower one. 

It i& now a truck. You will notice 
on the truck a lever running diagomdly 
actors from one section to the other* 
if you will look back at the first picture 
of thp device — up a. table — you will 
notice that same lever, It keeps the 

two sections linked together throughuul 

their varied maneuvers. 










Scraping Old Bricks 
for Future Use 


he 


EGutf, your 
is mado f " So 
Jack Downey, a boss mason,. 
10 Mr. N, T. Fuller, of" New 
Bedford, Maas., when ho 
tried out his, hrick-eleaning 
machine. 

In the picture below 
!Ur. Full nr himself is shown 
holding the brick in place 

while a saw-toothed blade 

comes down and scrapes oJT 
the mortar; the blade con- 
tinues to rise and full until 
the brick Ls scraped clean. 

The blade is bolted to an 
arm, which is boiled to a 
wheel* On the axte 

of the wliocl is a gear 
that rar-sht-s with a 
small year which is 
al.tachfid to an elec- 
tric motor. 


The glnhf-s jit* w^Hhcri tyn ce a wtek, once in two weeks, 

or «nc;e in thfCt WeTba* at-Mfdii!^ LG Lbc dirt Of 
the different distric'H m which llie-y arc Jacntcd. 

Cleaning Up the Bright Lights 
of the Great White Way 


YF.KY 


men 


u 


■ 


Fuller's jt.qiJluie: SCTSpca the mortar Ftusll 
uard bricks; i-t ckpris nine 1 ji ; u !r; !:■ & rfirnUe 


week or L'WO it Wagon draws up in 

of an Indianapolis lamp-post, 

nip oLil h currying a ladder. They 

udder against the post, anti on# 

man climbs up, takes off the 

globe, and hands it to the other 

man. lie carries it back to 

wagon, when a third man 
stationed in front of a 

wash-tub in the wagon; 

the globe is duly washed 
and replaced. Meantime 

the man on the ladder 

cleans the lump and oils 
the screw. 

The was h-t u b b are 
really not tubs at nil, blit 
milk-cans. They are IlL led 
several limes uch day 

with boiling water that is 

charged with a SthiSlg 
cleansing powder* 


Help the Blind by 
Improving His Cane 

T AT\ tap; the blind 
man f##ls around with 

his cane. Is hv near the curb- 

stone? He cannot tell until 
he is quits clusc to It, for 
liLS call# COVem but a small 
area. 

Private Alexander McMil- 
Hil, of the A. E. F,„ saw many 
of his blinded comrades grop- 
ing around, end ho suggested 

a remedy: he would lengthen 

the cane about eijfht 
Inches, and attach 

to ihe end a Sir till 

rubb e r-t. 

that wit! turn in any 
direction. Thus t.hn 
blind Ulan will have 
a cane that will COV^ 
Of a much 

area, a n d will 
ride over bumps 

and cracks* 
guiding its 
owner over 
the ground. 


A ImiiE 

wheel on 


cane with n small] rubber tired 

I hr end will L I ji. bliii'i iiiiiil 














Fmr raiding rnairh Sodsps from tn'ck ,| i. four j*cks — fwn 

movable end two stationary ate u&cd^ through tlsem. run 

E.'AU diafLi tiiiving. w^mas ‘li.il curmccL wiLJi wfifrn 


in the jacks; an electric motor aterts things mnvir.tr,. 

Ah Lhu :;h:il>L rcvuLve, brackets •:■ : l the j-BCka Lhat 
"iippnrt I he Irxxiy rL:.:; up and take lin: bi'dy with thi:m 


Lifting Eighty Tons 

B UMP, tnwpf One of thevhAbof 

Lh& passenger roach had worn 

fiat. An a matter of ftaec, both trucks 
hooded repair, To tackLe the job 
properly the body of the touch hud to 
be removed. How was it done? By 
menus of jacks. 

The coach was run along the truck 
UiltEI the truck at one end wan directly 
in front of hi atutlfnamy pair of jacks; 
then two movable jack-i were placed In 
EEaie with the truck at tho opposite end 
of the coach, The four jack a were 
adjusted by hand I invert until project- 
ing bracket a rested Just below the body 
of the cur. Then the body and truck 
were disconnected and an elect ric motor 
started. 

Slowly the body rose into tho air.. 
Magic? No; revolving shafts set in 
motion by thp motor. These shafts are 
located. On Ouch side of the tracks and 
they run through the bases of Lhe four 
jacks. Eighty toils may he lifted. 



By ch&il|dU|f; the linnsp: from silk to 
fur thin ennt nw ty br \ikjn 1 botTl &um- 
racr and winter. The fur may be 
ripped out and ail k substituted for 

it. We arc nat certain ns. to the 
object af thisi ?rtxnrj g r prncliee. Thf- 
overmne vm* made in Germany 


Restoring Action to Stiff Ankles 






NKIJE$ that have become stiff from sprain, fracture, 

nr ns the result nf rllettmaliam or gout, may Hr timbered 

up and restored to mobility by p roper ! y 

regulated exercise. The simple appa- 
ratus hHowji En the picture waa in’ 


I * ‘k 


Pally ficndi* by mi iion of thli appa- 

niut wilt in most caaca rc&Lu,c the 

mobility midi nu::nul funt:t ions or jmlcls 
joints. JrtifFrned by injury or cflsresc 


vented by a German early in 1 hr- war, 

and was us&d will] success by ttitmndi 

■ 

of soldiers, 

Thfl apparatus has- a foot-plate to 
which the foot ut the patient is sLrappod. 
To an extension of the toe end Es hinged 
a rud having at its free end a hun die- 
bar, The foot -plate is supported at a 

point underneath, about, three inches 

from the buck of the heel, by a short 

post ending in a ball which fata in u 

socket of the base that rests cm the floor. 
Hy means of the guiding rod the foot- 

seen rely strapped to 

it, may be given any rocking or 

motion that may be necessary to ro- 
se ore the functions of the stiffened 

muscles and tendons. When the ankle 
is auffkiently strengthened and hmbfrred 

up, l E lO Mov Omenta may be made with- 
out the fLssdsfcanco ol the guiding rod. 


It's from Germany 

E VERY cloud has a silver lining, but 
this uni for. dty does not hold true 

for overcoats. In fact, some overcoats 

have several different linings— one for 

each Reason of the year, Such an over- 
coat is shown herewith, lined with silk 
for summer wear in OUR picture, and 
lined with fur in the other, Tt Wfle 
mado En Germany. - 

And what is Els object? Surely not 
economy; for one cn-at worn summer 
and Winter will wear out in half the 

time that t wo coats, work- 
ing in shifts,, would do. 



No* uli us ar sparks Will fall on 

ynnr rlcith^r: if you. will trttCfuie 

you t rigar in this metal prntfetor 


For Cigar Ashes 

'■ T WAS .sitting in a smoking-car, puff- 
1 Eng it cigar, when a quantity of 
ashes fell down and Foiled my shirt- 
front; li spark burned u hole ill my 
coat," Mr, B. W. I^odrick, of State Col- 
lege, Pennsylvania, tolls up. There is 
nothing unusual about that; you have 
had the same expETiencc many Is tries. 

Rut did you promptly invent a cigar 
prelector to prevent it happening 
again? ThaL is what Mr. Dcdriek did. 
The protector is made of metal 
shaped like the cigar it covers. Thu end 

is perforated to admit the necessary idr, 
It LS hold lightly in place by clamps. 
The anhes drop iulo the cylinder and 
remain there imtil removed. 










TlaO irt^iru-tnunts for ^ui dr 
inR IEh: pilot .nre rent?ob 
ircrl cn the dnjsh board. 
Tbr pilot sail Japped into- 
Ills 1 £ li C wilhui easy 
Tench of the- instrument* 
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Suck the Dirt Out of Your Hair 

I NSTEAD nf cleaning your comb., let the comb dean you 
. - that is, your hair, Antonio tii Silvio, of Washington, 
Pa. r invented the hair-cleaning comh shown below. The 

comb is hollow,, and ban perforations above the teeth 
through which the dirt in your hair hi sucked. A motor- 
rl rivers fan causes the g«ctibtl a after the fashion of the 
vacuum cleaner. And the dirt h likewise deposited in a 
receptacle within, after it pa.^e* through a tube, 

Steady varuum-rEeaning may he sufficient treatment for 

diriy rug*. hut it is not. enough for hair. Realising this, Mr. 

Salvia attached to his cleaning 

comb Invention a hair-drfer of 
the ordinary bKrbmvdinp air- 

blast variety. Thu? 
hia " hatr-c leaning de- 
vice * 1 f unit shea i n oi i l 
instrument both 
wet and dry 
cleaning. 
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En thp dashboard of n 
DiiIsmIi lh; plimc sIllpwu 
Ihitl’ sum? nf fhr inWn,e 

in<»nt¥ arc -duplicated s thi-c 

h IlNUlM llu II LLL L tl I l~lL 

SCCOinmOdalrs two pilots 
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An Airplane's Nerve Center 


w 


By Carl Dfenetbiich 

HAT nuEF.f the pi lot know about his airplane during 
flight? He musr know the direction ind velocity ot 
the wind, the altitude, direction and speed of his flight, the 
position relatively to the horizon of the airplane in space, the 
cylinder pressure bind performance of the engine or engine:-:, 
the quantity of fuel in the tank, and the temperature of the 
cooling water. 

The pilot must a^etrliln at a glance what k ne«ssnjy for 
him to k now, and instantly control the engine, ailerons, and 
rudder- Since lie is strapped to hia seat, means of obtaining 
this information and of controlling the airplane must be 
centralized within reach of his eyes., hands, and feet. 

In all modern airplane* the various instruments and indi- 
catory, a* well as the controlling switches, are located on the 
dashboard, A typical example of the modern airplane dash- 
board is shown in the accompanying picture. XL represents 

the dashboard of one of the large British seaplanes with four 

separate engines, flume of the instruments are duplicated, 
bacauRe these machines are intended for two pilots sitting 
side by id tie and alternating in tbs control of the flight. 

En the mid his of the dashboard as the altitude Indicator, 
reading to 2 ,!iLHj meters (about P^OD feet), the greatest height 
attainable by this typo of machine. In front of each piloL is 
nn air-spe^d dial, which indicates the speed with which the 
supporting air current strikes the controlling surface* of tho 
airplane. ?’or each of the four engines there is a separate 
dial indicating the number of revolution? to 2 ? 2QD a minute, 
and Another dial showing the temperature of the coaling 
water. Near the lower edge of the dashboard, between fhe 

two pilots, is the portion indicator. 

Among the control switches on the dashboard arc those for 
lighting tho various dials and instruments, for electrical light 
urul sound signals, for navigation Eigbis, and for turning on 
mad off the- current in the electrically beared garments of the 
p-iiols when they are exposed to the intense cold of high alti- 
tudes. There is also a clock, a two-button switch for ihe 

the altimeter, and two switches for the 



This comb .sucka up the dirt throuch pej- 
fotttion* La the comb's hcillow top: n 

drier for wet cleaning is .nlso .tM .. i^IiilI 
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landing lights 
radio apparatus. 


The Bolt Turns Out the Light 

P LEASE turn out the lights when you lea vs the room M 

— the walls of hotels are plastered with signs like this. 
But since many folks are careless about other people ebc- 
trie light bills, the plea is frequently ignored r 

Ifow can thly be remedied? By giving the lock on the 
door power to turn out the lights. This sounds like a diffi- 
cult feat, but a simple device forso doing has been Invented. 
A?i the key iy turned in the lock outside of the dnor ? the 

bolt ahouts out Into 


it* ]>l ace in the door- 
jamb and force* 

back a switch button 
lncated there. Outgo 

the lights i for wirss 

connect thti button 
in the door-jamb with 

Llie regular switch 

button on the w all of 
thEf nsom. When the 
^UCSI returns and un- 
locks his door, the 
lights dash up ngatn. 

$incc the switch 
button in hotel rooms 
IS Usually located 
near the door, very 
little wiring 1* nece*- 
eary to install this 
automatic rLonr-hc-St 
switch. 



Should ynu F.isL to him nff 
Il[jh1 •’ when, you go OLLt r the 

door-bolt wSSl dh Lt for you 











Thi-si Iron ffflCC corner: Eq s^-rtionn that 
mu y Lil Jit ted in HLOVlblc pelts; Ihl-I^- -n 
fcn.ce C?n hi' huiil quicliLy arnuud duibnui 
oca miiedbiery V- 1 le n WOrncS. Work near hy 


She must uh£ both hand.9 when 

ahc nfx*i rttu-i 1 jll:- die; in this Way 

they nre kept out of mischief 




All the movable pnrt«j of this drilL- 

picsK Wl .ir Lirmp. iiluEu; llii- in- 

riude^ spindle, belts, and pulleys- 


Guarding the Woman Machine ( Iperator 


T HE ambulance claiaged through 
the streets and drove in at the 

entrance of a Large machine-shop; an- 
other workman had been caught 111 a 
machine. Not so many year* this 
was happening every day. Then e itl- 
nloyers he^an to hui id guards around 

the dangerous parts- of machines. 

Before the war, careless machine-shop 

accidentH had nearly rliaapiieared. 

And then tame t-he women machine 

operators, with their loose skirts, sleeves. 


and hair. Additional guards had to he 
built around the machines in many of 
the shops. Sums of theae guurils are 
shown above. Take, first, the cast-iron 
fence, which can he moved from place 
to place. It is made In sections- of 
various sizes having four am all pro- 
jections that fit into correaponding holes 
in the square iron supporting posts. 

The gwingiriiE din is another safety 
device. In order to take a piece of work 
from the die and substitute a new piece 


in its place, the die must be swung out 

of the wuy of the punch. 

And nuw for the drill-press. Shvel- 

metal guards duieb like breastplates 
are placed over spinrLles, belts, and 
pulleys —the revolving purls of the press. 

Thus there is no chance of hair or 
too si -1 clothing getting caught in the 
machine. 

Statistical show that- nincLy per ctmL 

of Industrial aeeidenrs result from 
preventable causea. 


A Spool oi; blotter for the 

Fountain-Pen 

" ’I A MU Lt] riding on a trolley car. 

V V J was sitting opposite a sales- 
man who was writing with u fountain- 

pen; when he finished the sheet he 
waved it in tile air till It had dried. 
This gave me an idea, and T worked 
out a revolving blotter lo be made with 
the fountain-pen clip, all in one- 1 ' This 
is ■what Mr, Jacob Uoldstein wrote us 
when wt! asked him how he came to in- 
vent his combination fountain-pen clip. 

The blotter is wound around a spool 
that fits inside Use end of the clip. On 

the outside is a email eraser. The 

rim, which holds the pen in your pocket, 

may carry your name. 







A blotter and lhi craut have bom luI.IlJ lo 

Ihe □(‘di n lj ry Ibuntnin pen clip, thus, en.ibli:’!'. 

you to use your fountain-pen while traveling 
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it consists of lLirer 

pStlM. the b-flse. th(- 
elatnpntg plug- and 
E h ei ■screw' -cap.. The 

picture nn the ri^ht 
uhowt tilt aew Ln- 
milnE-pr with the 
i.i 1 i r-r- in plnce n iid 

properly rViAtm^d 




Fasten the Wire by Screwing 

Down the Lid 

E LEP1I ONE sind U-legrafh wires 
• 1 1 •; r hc^ insulated to prevent Lo„ms 
ul electric current.. The fn- 



against the clamping 

it with great fores* 
v idad for It. 
release the wire by 



atons m common use are 

of gla^Sy porcelain, or Home 

other non-eohducLor. 
The wires are fastened 
to these insulatora by 
tying them to II 10 nori-eon- 

knobs with loopa 

of wire. 

'HlO British Post OiTLct! 
1 ^ parlmpnt has adopted ft 
new kind o[ iusafchitor, which 
Ifl In many r^perts superior to the 

ill.- iI.lI nr^ formerly In. use. It eonsaats 

■ 

of a cylindrical bare of ft non-conducting 
composition, with a aplit head which 

has an outside thread fitting the inaide 
I- h read of the screw -cap by which the 
b»$E? is topped. 

The wire is placed in the slot ol 
the insulator, and a molded block of 
the aanse mater! ill the haae of the 
insulator top 3s fitted Into the slot 
anil the top serf wed down. It boars 
block and, m It is screwed down, presses 
the wire rosLing in the groove pro- 
fgrip is so firm ih:it it is Impossible to 
puljmg without breaking it, 

























The detrtrsL- WEifer-heatof 

Give* a small quantify u f 

liuiHikij. wntm i .11 a Few 
raids. Tlii .npparratir- L i 




Thin glans ituth brush 
Im.'IiIi'l ki;L!i all Ibi- c L - 
tanlnpi, without the dii- 
jidvjintnecn, o-f the ordi- 
nary tOOtli- brush hairier. 

The plasu acting fis 41 

shield keep:; -nut the dirt 



f(Wt¥FUfd to 1 h-: - ill fllld 

EX.-UHpi belt Utile -*]?liUU 


For the hospital 

arid aiekraOm eta men 
1 hi p nomhsryiliQfv 
I t a y a u d towd ■ 

rack. In upe i'ii L:ci:l» 

thf- tray serves as 

n. support for sur- 
gical insiruisLi-uu, 
while the rack 
hr, Ids Ttu; h.'indagen 


A new -style vacuum 

dearuer lias neatly con- 
cealed In its handle a 
smalE nil receptacle, Jih 
Wtfyp ready Eue uF£ by 

Bstnply and emffly tui- 

KTTtvilif the handle-cap 


a he ccimn>]nij[ 3 cin wire 

diah-doih and pot -scraper 

loo-fret) » the c 1 n s e 1 y 
dinging ilium al the tint ■ 
Inm oF the furp, vfb'dt 
the wire rifl|B I c a t 
iiX:M cVcty lalllr pailidr 


This double -dicta r 

Lea- tiny fad Hu-ittH 
the acrv in p nf *eV 
frnl guf-sts 11 L a Sung 


Hctc in the tut eat; an. mar- 
ket bankets, Th c came in 
the renter cif the basket 

allots the load bo real 
while. the shopper p.-ire t k 
her Ifaenri on the avenue 


Wl’ifn you, finish sweep- 
ing, invert the broom 
y and catoh the dlit ba 
the d U S t - p an nt - 
V t ached t -0 the 
|h handle 


A fkiv porcelidn euttini diph luu A aicw 

■1 removable board aL One end carpets 

Je-r liliern^ rneat^ bread, nr cake fCi'.nieSL 


drvirr for lightening the task of cleaning 

or e ’. up:: consists nf t«vr< upright (adjustable 
The rug,s arn spread apart to ftivc air 9pu£C I 


For squccKinii eait fruit, vr^- 

table, mid Otikcf jukes come* 
this brand-new kLtuu.iL Latualbil 




















Several devices 
that help speed 
up production 


InlHldtd fur Light pro- 
ductaun n nil topi wijrk, 
the device Lm adjuatialde 
to ony up iu 

ninety d eg t te a right c.t 

S e 1 L - T h r spring 
given ft AftiOCth cm. 


Hn-vv nL4LJj n et os jin' 

tested. The- r a:n I.,- - l;i L - 

tETted 15 Slipped PVs 
n ihrifir iu-t tiling cl a 
breaker icLPcTj^iifsni 
atid having the lit^c 
disk atrured to \U rtar 


Tht Hill IltXihJILty of this onuplmg 
permiLi a shaft inn to t*C Cflrrilfd 
ttnywh<Tr CnntriuniDLS Cm lull it. 
Around corners or over walls; it 
will curry jjowlt iilQUTld R bnenk 
while- “L'p.iini arc- bc?tl& snRdc 


A ^TFnch Thpt will ap- 
peal t a the automobile 
nKchmic bemuse it 
on any .in.'h 1 hi' 
I In* merv prr-s^'ii i^q, of 
a hullnn im it% hfiEidfc 


ft -i-i J l clean round 
liult:-- in atee-1 , slate, 
or Jiber, and mny 

tu* uied iii tiny po- 

33llop, ■. :•; : the tluar 
ur uverhejtri nntj 

fin the work-bendi 


TJies n.;-scl;me_ whicli hr.s p. 
capacity up to ; J ?: Snell in 
^ted, Vr ilE drill si hole through, 
rinv 3ziLii:tu:ie sLeul a! the rote 
□r I 1 jj Inches a minute V.illL- 
ULLt overloading die mulur 


By swtogific the ram 

;md mcVihst thr h-MW 
to f i L 1 w jposi liuu *, in 
wide working aren npey 
he covered by Ihia 
rudiraS type nf mnfcor- 

driven traveling: 

screw duviirM.-nu'idiiiiC 


A ERgc for tc rtiiLJ. the 
bore Of autumullve; 
eyliudrjs To hc- 
commadptf it to VO- 
rinus cylinder*, acf- 
dltiohul pLugs, eti;,, 
fifliy be added Otltiidc 

pf the- JlUid-ehumbur 


Because of Eta quick 
POV. ii i 1 nciiuci nr: j ex« 
IfcnteSy light aright, 
a* well aa fop tlw efcmr- 
□cter of U'frik It doCNi. 
*h i * new ripe, L'l punch. 
iH Vury ■rconoiTiL-cniL 
hL cutting metp! 
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Hitting 



World’s Ceiling 


How 1 planned and worked for the altitude 
record and how 1 felt when 1 really made it 

By Roland RuMfs 



R OLAND ROHLF3, i vh e tontes /or fJrr Popular Science 

Monthly the etorp of h fa great attitnde flight ia rti^ only " the 
man ?j eVi-lt p-tjj 1 V he if the nctm h iyhext np. 0?r September 18 ^cth^ he 
jiitsAd h is bOO-hnrttepowrT biplane: to ffH — the mrfd't mting. 

ft oh I/s r if'ho jh u h<tm of Anfca Katharine Green * the naiwtilt f in i iht nf fi- 
ver?, n jttiirz ohf. He hm hem in the fining wme for three year* anrf m 
MW (j fritf pitot fit r the Cart inn .4 it plane i 'am puny, Hr in marriftl owitf 
,T/rp. Rohifu lakes great interest in tier hasbuHd'r el'a-fu $h uctintii'u. 

The mosf wdsd tittifuflr rceord* that ft ah if a otitflid nr e'thosr wade by 
Mofrit ft udatph Schroeder t i ■'. Si. ,4. — ?8 ,#0# fed? made on Septem- 
ber }R r lOIRt in (r Bfi&Utf biplane — rrprr! Adjutant Cthftlfa — 

feet, i wade m May, 

ft fit fnfrFpjifznff in eon trout the ftr&deBt Height to which men hove 

amended ahon' fm-lerd with the depth# tv *uh irh they ha re descended 

htdoarii. In raiding the aubmunne F& off Ilonohiiu uerertsl yearn t?QQ v 

United Stales- Nary dirers went down 300 feet, the Qf eeriest depth irhich 
men fuwe darssl. Rahlft wenf more th a n wjjz milen vp in the air,. 


N OW that it Is all over, and I look 

buck on the number oF high 

flights L made and the thrilling 
experiences I pas&ed through,. I wonder 

how I over got up courage to ^f> on after 
my first ion] Haste of the danger, It 
wax. on one of ray first flights that, on 
reaching 2G,OTQ feet> I experienced a 
dull neadache. I thought it Was caused 

by the noise and excitement; but when, 
a few minutes. Haler, things begun to 
blur and a wave of dizziness swept 
through me, I realised that [ had gone 
ton far with a faulty oxygen apparatus-. 
The next I knew, I awoke from unrtm- 
EtciowuiHLi to finrl the machine plunging 
downward at el terrific rat*, I was 
frightened: for l tin mar bine had gained 

such headway, [ waa afraid that, in 

leveling oil, Rome part of the structure 
might collapse and put a sudden end 

to my altitude dying, It wag a great 

relief to me ten be able to pull the ma- 
chine out of Its first predicament. 

To my surprise, 1 found, on consult- 
ing my aifteroidp that I hud dropped 10,- 

DOG feet, in a state of coma; and at that 

moment I decided that* if I were to 

break altitude records, there were three 

(hings 1 would have to concentrate on; 

(1) machine perfection; i_j equipment 
perfection; (3) personal Jitneea. 

Firs?, I had- my oxygen apparatus 
tested, and found it had been under- 

measuring* so 1 set about learning all I 
could of this important item:, 
taking one ftpart. and learning its de- 
tails., I felt- better. I nest fumed to my 

machine, and began to make t he chanpw 
that 3 had found necessary even on this 
first attempt. And, between this fiight 

and my next, I underwent a vigorous 

uei of axerrisea, including a siji-milc 

walk each day* 

I made eight flights, all above 2^/XlO 1 
feet, four of which were above 3ii r EHJM 
feet, and numerous sitialler iuitlpK- to 

bring all t he details to the [joint where 



I could cotint On favorable 

results beforehand. 

Problems were encounter- 
ed in ths motor operation 

due to the extreme tern- 
pem litre und rare air cun- 
ditlon^ Lrirge funnelu 
had to be made to reach QUt arid 
collect as imich ua posalble of the light 
air and orce it Into the carburetors. 
Far a mailer gasoil he jets had to he used 
than for normal Hying, and more tspurk 

udvnnce supplied than UEuak firest. 

cure had to be ei*rcbed to bo„ &ure no 

leaks developed, and the oil and gaso- 
il uu consumption was calculated nfeer 

each flight- 

On the fimtl rlifi I wlul tP have only 
enough fuel to carry the machine to its 

absolute culling* 7 and return it to the 

point where the circulating water would 

nut freeze If the motor stopped. 

TT'Vj ftc Hu* Clouds Tarn Oner 
After several attempts I succeeded 

in working up to about 0,000 feet. 
Here I begun to get new sensations, 111 
one of my flights I was attacked with a 

severe yawning apoll, which was so jwt- 

Klatenf that 1 was. forced to descend. 

I reached t-he point where I expected 

certiin resuE s both during a flight and 

after it, and 1 began to form a set of 
rules. In dying very high l turned on 
oxygen snone Ihan for short tlighca h in 
order to gel accustomed to It,. I EiSadu 
many other adaptation*, si my trial 
Highls suggested. At first I had tu carry 

two oxygen-bottles to have enough gas 

for a full flight. These bottles weigh 

about thirty pounds., Naturally, it 

was tp my arf vantage- to carry only une- 
White trying to u re less oxygen I gained 
a world of knrmledge as tra its us**, at 
the same time discovering the danger of 
not usin-g enough. 

Should the supply run low r F the avi«- 

*The lii^lic-rt |x«irJ rn trliioh r. y iiLirl-i ni- ncjuV] aUala. 



RriLftritE RnlLlf:; 

dies>3ayirtg the 

tiling, in fzi^hcu-riFi i : :■ r the mnn high-TF 

up- In mating hi* record climb of 
F«!t R^ihlTs Vf^we a suit, or ratlin- auvurat 
Foita osie over tht olSlut, t« kwp out the 
LcittTisc tulJ, □ spcciiil pnir of hfllf-Loeh 

thiclc felt graves of K%k QWi tkui^n, 
smU h helmet plaiuicd not mity ta 
protect hb faec, but to admen ister the! 
^JtymLn without which .'in .ivinTor ft: . : i -3 , . -i 1 1 1 1 
fEet would! die 1 Likr h fish out of water 


tor. if he docs noi recognize the symp- 
toms, may easily become unconscious. 
He is firdl of all aE lacked by a [lull head- 
ache; then the surrounding sky appears 
to grow dark; if the sun is in Eight it 

seems to be behind a mist. Gradually 

these Eymploms grow more urute until 

he reaches the stage where the clouds 
appear to turn over, At that pomt, if he 

docs not turn on more of the lifo-gjvinK 

gas, he will become- uaiconsciQUJS- 

Couhi 1 Break u Rucvrd? 

T soon hegao 1o gain confidence fW to 
my chimwt of bittakirtg a record, l was 
nearly satisfied with my clothinjf atlrj 
i nsrrument^r and the motor wtlh show- 
ing improvement every time | went Up, 
While I was ju*t able to hold my awn in 
phj.'sical fitness. I had selected my 
clothing us folltiwft (evcryihliig heing 

put on over my regular cloChes) : 

J j i aii a heavy banting socks. 

% pair heavy wool-Liuetl knee-boots. 

2 w™?l EweatOrm, 

1 pair wool trouaciB, 

1 complete teddy bear, wind-proof F fur- 
Utrtd Outi-pitet ¥iLLl. 

1 WDol-lired chamois helmet. 





1 fur-lined leather helmet. 

1 goggle facc-maflk. 

I wtssen n oMe «ipH mouth -pi see. 

1 pair combination finKw-mitt aviation 
plovis, ust-d with I pair half-inch thick felt 
cBuntlct tnltt elinw. 


beyond the world's official record of 

2S>9(Ki feet. 

On July 3 1 1 again tested my chances 

of hanging up uri official record, All 

the necessary men were on hand, to wat- 


pitehing around* I could not accom- 

plish my purpose. I mounted higher, 

but only to And the motor getting still 
colder, I too k my cushion from beneath 

ms and ripped it open with my knife. 




ziess this attempt. Little did I 
what I would have to gn through. The 
trouble began on the ground* for the 
motor would not start well, Hut I 
thought that, once up and away, the 


Removing the hair padding I tried to 

ivedge it in her ween the tubes of the 
radiator to blank off some of Like cold 
air rushing tbrnugh. But again I was 
umiwe&stuli : the wind lore Ihe padding 
away ps fas t aK I put it in. 

By this time I was so tired that 

I could hardly decide what to do, 
when to my disgust the motor 
began to miss* sind 3 noticed the 
gasoline pressure had fallen. Al- 
most instinctively I began to 

pump gasoline by hand and bo 

kr-pt the motor going. Occasion- 
ally Ihe mulur^driven gasoline 

pump would do its work and re- 

li eve me, Suddenly I found myself 

hKlIjr illoW |I r. M | I 1 1 | , ] :J , l.| I. 

off the- throttle and started down. 
I come duw n altogether too fast* 


and as a result w 
two Weeks. 


laid UP for 


,-l High Cfim h 

mmr 


So, with everything as I Wanted it, 
I started, July 24 , HJ 1 EI, on a high 
climb, fn one hour and Ilf teen 
minutes. I found mystlF at 
feet, [ rculiaed that I was climb- 
ing ton Rlawly for the fuel 1 car- 
ried, but I was spurned on by the 
Tact that I had passed the aflir-lal 
world record mark* and so con tn- 
ued to oollee L data- The earth was 
hardly visible; all I knew wan that 

I was above land* and I hoped 

II was Ixmg island. 1 finished 
the rest uf my climb in twenty- 

eight minutes, and readied 3 1, 11(H) 
tect- 

My head begun to feel Mg and 
I was growing cold. 1 nosed over 
and began my descent, 1 Wits 



greatly surprised to find that [ was 

east of Mont auk Point* uver the 

ocean, though I had been headed 
west, Bo strong had been cho wind 
at that, height that I hud been 

continually forced backward. My 
motor stopped fruin Sack of fuel* 

as I had anticipated, ho 1 was 

forced to Sand fifLeen miles east of 
the home field to get oil and gas- 
oline. 

While ivaftlng for supplies* I 

went -over in any mind the points 

I had learned. First* 1 decided 
it was Very easy to- got lost, and 


Rua'lj-' L'uE die alari. Tin; helmut, pro- 
v Li L L' ■: L with n-xygun nu»c- nnti mouEh* 

pieces, give him the appearsnee of a 
dfCp-?c:t diver* end Rohlft in mukliiR. u 

wurld mHLUr'l 1 rcfunl four.d it ds diingrr 
□us In cditie daum too Tepidly fis. n diVCi - 

dkw* to come up out of the water too fast 
moLor would settle down and do Its 


/ Had Struck H ut Lust 
I had readied only fid, 700 feet* 

not no high as I had been lx?Fore. 

But what 1 had lust in distance .! 

had gamed in experience, for I 

now Haw how 1 could increase my 
climb tnany thousands of feet. In 
my Kick-room T went over the 
points gained. 

After improving many details 

1 again, on September o ? took to 
the air for a abort test. I had 
struck it at l-iRf — a combination 
of details that worked. So terrific wuk 


with the ocean m close it was a duty* and away J went. 


the machine's climb that I reached 


dangerous thing to play with. I felt 

sure that the ideal way to make a 

high climb would bo to get up to the 

top us quickly ud possible, and stay 

there as abort, a time as possible; for 
on taking off my clothes I discovered 
the veins in my arms to be swollen, 
My heart, too* was beating mure 

strongly than usual. I began to wonder 

whether the game was worth the candle. 

But on looking at the barograph 1 grew 

very escited; for* at tb^ moment of 

stopping, the machine had still been 
climbing well* i had not reached the 
ceiling. Yet on this flight I had gone 


Motor Trouble 

On reaching 22.CH HI feel my trouble 
again begun. The motor wus fully two 
bundl'd revolutions under what it 
should do. This Was caused by a new 

type of high teal gasoline 1 wm using 

and by the fact that the water in the 

radiator was cold. I tried to reach for- 
ward and cut one cd the preaau re water- 

host connections, hoping that by letting 

out a quantity of water ihe remaining 

amount would reach a higher tempera- 
ture. 1 had !o take off my safety belt to 
reach this pipe, and, with the machine 


26,4)1X1 feet in twenty-six minutes — 

better than I had ever done before. 

But my teeth ac-horl badly and J grew 

very weary under the quick change. 

E was elated over this climb, although 
it W hs only a thirty -minute one. I stud- 
ied the chart* for a long time to deter- 
mine whether I could afford to call the 
officials. Tlic tri plane machine reaches 
its ceiling at an abrupt angle and will 

go m furi her, and this decided me to 

make one- more Lest llight. 

Oti September 13 I made ready for s 
real climb. It seemed only ,;i few 1 min- 
utes before the -earth became indistinct, 

.Soon I reached the 3£,000 mark. 



High -flight icCOr d? t e-«l on E hi IrsliatL-LMay of tlie buiu^iapH. Thi-s. ‘ ypiivil T^-TOfCt JWrtrflyH 
I. 1 . r : l 1. 1 1 l i ij l ■ ! I - (mil *>f KuhlP, 1 test Ai^htn, in which he- rcjich^ jin ollitud-C Q-f 34,20D fret, 
Thi ctirvr shnwa thp pmRrrss of the machine ; firai El steep climb tu 0.4HM1 feel, and then 
■a "tletL-cning -out" to the top of the- cliinb. Tbt SlnL Lxilumn of riguj^s! nri the left 
jj it Li. i" li lev bajTMiL-clc'Lc pi^^uru an<L L]:c Ktcund coLuirm the EtltSEUfCIVicnc in EltI 


Then a sense of lonelinesg swept 
over me, and I suddenly realized 
that 1 had never been up sa high be- 
fore. Out of thet mM to my left a 

small balloon drifted by. J was 

startled at first by the sight of it, 
when 1 thought I was all alone; but 
I Immediately recognized it as one ol 

the observation balloons dally sept 

up from Hazelhllrat Field to air 

conditions. 

Above 22,iH)0 feet climbing became 
i Li i be u It * My bear! ached and ao did 
rti 3 r rtornach. While I was writing 

data, the rnuchlEie gut over into a 

bank* and in trying to brmg it back 

I discovered that my ailerons would 














nal mqve, The machine had been 

washed Severn I hc-uxs before the flight, 
and nr> doubt Home of thp water had 
frozen En the hinges. I tried to keep 
up my data, but had 10 stop, 

Tim h h Temppfu I lift'- L id J ' 

The cold ivslh intense, reaching 4-1 ' 
beluw zero F. at- -34,00(1 feet, while at 
54,200 it grew fnn degrees warmer. or 
Iff* below aero,, This is extremely in- 
terMting, for it is believed that above a 
certain height the temperature Ktopn gel - 
ting colder and begins to get winner. 
This changing point is called by 

scientists the 11 temperature lid. 11 

3 ooo I reached the 3 mit and none 

too quickly, for I had been running un- 
der u cut supply of oxygen. Remem- 
bering my past experiences, 1 descend- 
ed very slowly* und I mm sure this alone 

bad a great deal co do with my bc-iiiK 
able to cackle my East and highest climb 
five days later. Knowing that I OOULd 
beat all records, and that one more at- 
tempt and 1 would he through with 

work of this nature, made me happy, 
I began to make final preparationa- 

1 went over the entire machine to see 

where I could Siivc weight, I removed 

the fire-fight mg apparatus, lloor-hoarda 
and braces, Ol 3 thermometers, and OLheir 

instruments I could do without. E de- 
cided to carry nine gallons less of gaso- 
line and one gallon let# of oil, and so on r 

until I had lightened the machine 1 by 
ninety-five pound ■= . As for the oxygen 
supply r l found the machine now 
climbed, to fast that I bud oxygen lo 

spare even with only one tank, 

/ CtiH .My 

On September IS I culled the judges 
to witness my last attempt. Every- 
thing was ready early in the day, ufcld 
each mechanic knew just what to do. 
After setting and sealing the two bare* 

grapha, I drs&wd with the utmost care* 

1 had determined lo take only the data 

necessary to make- the record official: 
this consisted of two temperatures at 
every 2 P GM feel one of the outside 
air and one of the air close to the baro- 
graphs. It is by the temperature of 

the barographs that l he final results 
are computed. 

All in readiness, I climbed aboard. 
Without the slightest delay, 1 took 

to the air and climbed rapidly toward 
the east. To heat the motor, one 
would think it- knew this wa« to be 
its big chance. The nJVullLtitiil- 

cuunlcr showed it to be turning 

twenty-five mure revolutions lo the 

minute i ha n over before. [ 'Jeter nil n ed 
10 win, i user! every Crick 1 knew tu 
shorten my time and heighten my 
climb. 

The day was perfect, the visibility 
One hundred per eenL The earth 
seemed to stand out in living colors* 

So on I reached the 31,tK)(>-foot level, 

and here I experienced the only ex- 

citing Incident of the flight. 

Since I had removed most of my 

instruments to Have- weight, I had to 


rely on instinct to tell whether E was fly- 
ing correct ly, I had just finished writ- 
ing my temperature at -i i r (nn:i wh.ou n on 
looking up, 1 found that the machine 
was slipping sidewise to the right. With 
my controls I corrected. it, but then, to 
my asto irishmen!:, I started to slip to 
the other aide; and alter correcting that 
I proceeded 10 fail again to the right. 

I was angry as well as puzzled, for I 
bad lost six hundred feet in the series of 
slips and divet; and ninre 1 had counted 
on seventy-fWe minutes for my climb 
I w*s af aid the gasoline would give out, 

1 auppnsprl that w’hile writing the machine 
had started climbing too steeply, had 
slowed down to the point where ft was 
about t stalk and since Et did [Lot have 

enough forward speed to climb the 


motor. I decided to go three minutes 
more and then descend. 

As I reached my peak E glanced at 
my instruments, and, lo my delight, 
they read l!4 , 500 feet, and also showed 
I had reached my ceiling. After writ- 
ing the two temperatures f began my 
descent, coming down in thirty-five 
minutes. 

i had succeeded, and the earth, as it 
enme into View, looked very beautiful 

to me, t could just make out my land- 
marks, and there in the distance was the 
field I had started from. The pressure 
of air on my body made me very un- 
comfortable, and my head teemed to fill 
with it; hut by wallowing continuously 

1 fought against the sensation and kept 

my head dear. 








grade it had assumed, started slipping 

first to arte side and then to the other. 


P mtid the Cmnline /hid Out ? 


I changed my angle, and the machine 

nut and started emes 
again Lo climb toward the heavens, 

From here on nothing of importance 

happened, except that I discovered the 
wind was blowing Very hard in the op- 
posite direction from what it had been 

on leaving the ground. [ proceeded Lo 

change my course, heading due west, I 

W3fl now about over the center of Long 
Island at S3 , 000 feel, and I had only a 
few- minutes more to climb, A!y only 
worry was as tu whether the gasoline 
would last, since I had lost six hundred 
feet. The temperature was Intense, 

reaching 4:1° below zero; hut 1 had on 

time In those lant Few minutes to think 
about the -cold. 

I pilled the lUti-foot mark, and 
waa still climbing. No lime for lone- 
sameness now , I used cveryt hi ng 1 I knew 
to hasten the climb* and in seventy- 
five minuies 1 reached 34,4(11} fC€*t, 
or higher than my previous record. 
Should I go down? Surely the gasoline 
must be very low, and I needed enough 
Lo run the motor through the fretting 

air in descending till j reached the 

warmer levels to prevent it from [feez- 

ing solid and ruining that wonderful 


j\c) Outi A rtf 'w Hut l/p/ 


There they Were, the spectators who 

were awaiting my return, I smiled to 

think of what they did not know and 

were waiting to hear. No one knew but 

mel For the minute I was mazier off all 
I kneW‘. But it was with a great deal of 
satisfaction that I told them of my 

success. 

Since my storting- place bad an ini- 
tial height above sea-level of 1 3U feot, 
this Was added to my indicated height 

on Ehfi barograph of 34,500* making 

the total 3 LfrlO feet. 

This mds my altitude experiences,. 

for which [ am duly thankful- A great 
deal of Valuable* data Was collected; hut 
the most interesting, from 
view of the public, no doubt is the pos- 
sibility of corut rue ting machines to fiy 
at, high attitudes so as to use the high- 
velocity winds of the upper level. By 
riding these winds in the right dtrec- 
Lion tremendous speeds can be obtained, 

and the value to transportation can he 
imagined when it is realized that one 
could easily travel from America to 
Europe in twelve hours. 


In tills Waup Hri.p1i.iELi:, fqiiigpcd with £ 400 -hCTSt power motur, Kul-aud RqIlITb OEl 
SrpfL'mtwr 13 liiit noitr d o M.fiflO fe.t— 111 hrr ;il>iW<L* th* CBTth thB-Ti man tver wi-nl twfrjs'c 






Heaving the Log in the Air 

Airships borrow a device from their 
sea sisters to help them find the way 

By Carl Diunstbach 




recent more or lets SUCeess- 

to cross the At- 

by airplane have taught 
suin': highly Important practical Lo9^ 
sons und. have contri buted 

to science Hxtreinely valu- 
able infprmatkm. They hove 
taught^ MiTlOTiff other things 
that lag, combine! with thick 
weather and rcun t makes the 
usual method of land flying 
at an altitude of from 4,000 to 

fe&t impracticable for 
croinng the oesam The pti 
lot mvm either go very high, 
no aa to he able to guide 
himself by the ttura or the 
NUllr or hi must fly near 

enough to the surface of the 
water to see clearly hnw inis 
machine 5a moving with ref- 
erence to that surface. 

Observations made al high 
elevations and from <u fast- 


length, cnnsijsLs of n specially woven 
rope which transmits the rotations of 
Lhe Log to a flywheel connected wdth 
a revolution-counter* This is 30 
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moving airplane are liable to 
he inaccurate because they 
are based upon an artifi- 
cial horizon r The of 

Kuch a makeshift, is neces- 
sary ill view of the fact thud 
at a high level the true hori- 
zon Hite becomes faulty. 

The YEnay -Vickers 

flight has shown that 
a fair meaauro of ac- 
curacy may be ob- 
tained by keeping a 
close watch on the sur- 
face of the water ftt 
rang ■. Ireland 
well be reached 

way* hut it is 
doubtful if some small 
Island in mid-iicCAO 
could be found in ;i 
oiitdlai manner. 

The question -nug- 
gests itself : Why may 

no: dead reckoning be 
made mathematically 
accurate 
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slot in s&m himl writ riLiii t kxw^. 


Witli hli Hmi ii.! 0:1 tIle trigger of the vertical gun, -the aviator 
is nbmit to fire thf; parachute -like Kti ft nth Of intft tile 
wbIct, to determine- she :?pcl- 4 end drift of the seapla^E 


would register graphically on a chart 

like u barograph, the direct ion and 

of the flight, ft would thus 
become an automatic navigator. Tbp 

chart would be it map of the 
ocean and upon it the needle 
of the instrument would trace 

the path of the flight. 

The greater the speed 
the airplane, the greater 

of keeping the 

propeller tn [he Water. 

longer must be the rope by 

which it i* 

pull of n long Hne dragged 

through the water would 

cause a diminution nf the 
speed Of the airplane, and 
this is undesirable in a long 

flight in which every minute 
and every mile counts, 

Extremely IiLst airplanes 

might use an adaptation of 

the old system of taking the 
log which was in use before 
the patent logs were in- 
vented, Tin- old-style tog 
consisted of a wooden cfUad- 

rant, weighted at the periph- 
ery to keep it in a vertical 
pod tl on and retard Its move- 
ment through the w^ter. This 


<¥IH 




may 




b rated that its dial 
indicates the forward 

motion ol the ship 
in tenths of a m'lo 
Upon its dial. Of 
course, the number of 
turns of the Ipe «Wi- 



i nches. 
a 

was to 

YVOS 

moans of 



Eng was fastened to a long 

line of a known length, marked 
nt intervals of 47 feet 3 
The line wsa wound upon 
running red. When the Lug- 

wooden log 

ji and, by 
timed (or 






1 



ns an anchcir Fhr th-c fine vtrrl 
wlnf w'hifih i* unwound fr^m 
the red at the ftsplanir frkinaa 


seem to be no 

in the way of 
shaped "'patent 


by logging 
lilt water from an air- 
plane just us it b done 

from the t&ffrail of a 

sea-going ship? There 

mechanical difflcuhieg 

using an appropriately 
Log" to great advftii age in trans- 
oceanic flights. 

The paLent log, of wltleSi there aro 
several types, consists of the log 

proper — si metallic rnd with spirally 
arranged fans, which cause the lot; to 

rotate 1 when it is dragsed through the 

water at the end of a line. This line, 

r i uaUv between 400 «nd flOO feet in 


The parachute or the k>E 

c-pc nsf iel the svutui □iui acts 


sary ta make one 

tenth of ft mile Is de- 

Lerminetl in advance 
by practical tes. ta- 
lly menus qif the 
patent log the naviga- 
tor of a low-flying air- 
plane determines nob 

only his speed but 

also his dirfirlinn -ra’ 
ihghl. The upeed in- 
dicated by the lofi, 
a.^ it Is drugged through the water, 
eoinriden with the spt^ed of the air- 
plane; it tun be read olT from the dial 
of the rotation-counter. The direc- 
tion in which it “tryds^ behind 
shows pwUely in which direction the 

airplane, under the combi htd influence 
of itK own speed and the side drift due 
to the wind, moves Over the. surface. 

Any HCTLoua error h scarcely pos- 
sible. l£ Would b« comparatively 

fiLsy to devise an instrument that 


measured 

the! 


the 

he 


line WLLS 




he Laken n 
heaved ov 
a 

lengLh of 
which had to 

reel in that interval. This, 
gave the distance covered by the *hip 
in a given time in nautical miles. 

For use hy an airplane the log chip 
might be reduced in size. It might he 
attached to a IhLn wire which CGtlld be 
cut loose 5i»d sacrificed after it. had 
nerved its purpose, together with the 
log chip. The log chip might bo 
preferably of the form of a anmll 

harpoon h which to place it iti the true 

wake must be shot into the water in a 

vertical direction from the airplane, 
dying as clone to tbo surface *ui pos- 
sible. The log could be so constructed 
that, it would open in the Water like 

an umbrella, forming a kind of water 

anchor. Dy means of u stop-watch, 
or an automatically working time 

inicTomirfer, the exact time consumed 
in reeling off a given length of wire 
could he aacwtai nod. The direction 
of the pull of the log wire would i ti- 
the side drift with accuracy. 












When Ships Go Down to the Sea 


This new harbor-entering system may <lo away 
with the shipping delays now caused by fogs 

■ By Lloyd E. D ar ling 



OO-OO! J f 

BUiuy-mtHt'-n'-Wr Bkr-bter-ee-t*e- 


ee-v* BUnpf 

IF you live Lnlizid, it will be difficult 

for you to i magi up the great orchestra 
of whMle» (hut sound out over the 
water* of a busy harbor on a foggy 


pnormng* 

Every ship it saying, in effect, with 
it* whistle ^ 

“Ifere I an], For the love of all that 

is good, move carefully with your old 

tuh 3 and don p t bump fnto me* 111 try 

not to bump into you. We both must 
be careful this morning, for we can not 

see ten feet ahead of us* 


* 1 1 cannot very well be anywhere elsO 

than when* E am. This fog descended 

suddenly there Wis no time to gel to 

ft better place. On one side of me are 


the reefs and shallow water of the 


harbor's odgo; on tho other, the chan- 
nel* If you ?n m move, stick to that 

channel— if you don't, there are likely 
to ho two funeral*, yours and mine* 
This will be Mill ^■exceedingly sad — for 
both of us. 


JI As for my*elf, I'm a big ship, and 

I’m being held up; but what else can l 

doT If I plowed up the hay in all this 
fug this morning, there would likely 1 >C 
hftlf a doaen, holes and dent* i.n my aides 
from the tugboats and other craft my 
big hulk would run dowm. Nn r sir* 

! stay Fight here* Moo-oo-ooo-oo^ BIur^ 
OferW-OK. Ern fC-ftHM— — 


jlS’iT? tf~ Defence hv Whixilinfe 

This l* a fact. About all that most 
ship*; have Lu defend Lhe nisei ves with 

in ii fog at present are their whistle*, 

And they do use them, most thoroughly. 

Far out over the most distant waters 
of the harbor sound the low moans of 
the biggest ships; near at hand the 


fugh-pitched r staccato noLes of the 

forever-arguing tugboats carry on a 
tumultuous chorus. 

It h an e&hibitiGpn of a situation that 

Unwonted clumsiness on the part of 

man, and lack of a particular kind of 

inventiveness, have put him into. 
Though he may be past master of him- 
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cojnisig fnnm ;t MuUmergeri. c. n.h I r- 



*eif in many fields of invention— ships. 

railroad*, manufacturing, what not - - 

such a Little thing aa a fog beats him 

completely* lie is completely outdone* 

shown up, helpless. Far from showing 
has usual buoyant resourcefulne®, he 36 
a* lust as a lust child. 

This is true even on land. On rail- 
roads the most serious wrecks usually 

occur in fogs. On busy city streets 
the narrowest escape* from being run 

over occur in heavy rainy or foggy 

weather, 

Earl C* Hanson, a young investigator 

in radio lines, has thought of one of the 

most practical method* of dealing with 
logs yet devised. What he ban had in 

mind was chiefly the 3iee4 h of ships 

entering harbors, but his idea Escapable 

oE being applied also to other situa- 
tions of rimtlur character. Few plans 
yet proposed have been io simple and 


yet had so many elements of practica- 
bility. 

The idea, which may possibly be put 
into practical service in New York har- 
bor and elsewhere, is a ramidcaLion of 
the audio-frequency system of cOltimu- 
mcaling without wires, of which Hanson 
has been an srrier.it sponsor for some 
time pa*yi. Ils application to the dis- 
peusing of music wirelessly in h capitals 
was discussed in the September number 
of the POPULAK SCIENCE! MONTHLY, 
Under this plan, ae applied to shipa 
entering harbor*, older idea*, such as 

laying a sfteoL cable in the channel and 
dragging a rope over the stern of the 
ship with a pulley tied to it, are done 
away with. This one use* an mmlaJed— 

heavily insulated cable laid in the 
channel. Tliere is no physical contact 
with the cable at aLE. A 1 ,000-cyclfl 
potential ia impressed upon the cable at 
the shore end- This radiates an electio- 
tnagneLEc field. Another fifth le r some 
distance from the tim to the right or 
left, also runs out of the harbor. This 
cable is for ships goinj? in the opposite 
direction™ A nOU -cycle potential is 

impressed upon this cable. Hoth are 

pninded ftt their outer ends. 

How the System I Vo rks 

Coming up the harbor, a ship is 
equipped with, coils of wire attached to 
its .rides in the manner made eEeur in the 

illustrations. These are connected with 

a vacuum-tube amplifier tin shown in the 

diagram. A two-point switch enables 

the operator to change from one coal Id 
the other at Will. 

He listens m as the ship slowly plowe 
its way up through the all-enveloping 

vapor. The rail of the ship can hardly 

bo seen ft few feet away — Jet alone an- 
other vessel any distance out, 

$uddenty he hears a high-pitched note 
in the receivers. Atu the ship is getting 



Mu lon^n WiLI progress i-n e fog ttlTOUEh thfl hisncir-eels nf ships hahctrinLly in this pnrE olT New York harbor be 

«ai.nnnj[t. The rabies shown Lu the picture will, by electrical meana, euidt incoming and outEoinE in safety 

















roar one d I hfi cjihle.Hl Fni,ntpF ? farther 
away, comes unOlh.Fr hum- Tlfcift hum, 

lower in pitch, is the other— the -^ttU- 
cycle — ■ cable. Yer y well. T ho ship is all 
right the way it is, for the hiEh- 
pitched 1 s 0Q0-cycle cable* LB the ingoing 
cab]e H the one It wan til to follow up the 

!■ : 53 

harbor r Outgoing shipE are to follow the 
other, in this Way 

keeping the traffic sep- 
arated and preventing 
collisions. Listen to 

the operator: 

Directing Pilot 

“Hey, pilot, throw 
her over to starboard 

a. little. We are pass- 
ing (ho cabl 

too far to the other iA£a« 

I can tell by the way, 

when I throw this txvo- 

polot switch over, the 
hum now corner in on 
the other -coil from the 

one it didr If wo 

fFfren't dear across the 
eabie, the hull of tho 
ship would prevent the 
hum {or rather electro- 
magnetic radiations 

from the cable which 

cause the liuro) from 
reaching Ihta other coEL 

So turn bade— wd IL be 

tit raying off oar path if 

wj aren't anful.“ 

If Is by this listen- 
ing in on first one coil 

and then the other (by throwing the 
handle on the twn-pnint switch hack 

Eind forth} that the operator tells on 
which eidc of the rahle his ship is 
proceeding, Of coume, the cable lb 
far beneath the ship, submerged in 
the waters, and there is no physical 

connection (rope, chain, or the tike) 

between ship and cable. The l,G0ff- 

eyele current impressed on the eabie 

merely gives off radiations that $re 
capable of producing el correBpu riding 

pitch in the operator's receivers when 

the coils at the sides of the ship pick 

them up. 

The same ta true, of eour^ of the 

5 00 -cycle cable, whose correspondingly 


lower -pitched note is guiding ship?: in 

the opposite direction. 

A section of iron sheath, placed at 

mile or other convenient intervals, pre- 
vents radiation* from the cable from 
passing out, When pn-ising over these 
shielded places, the operator can hear 
no sound for the moment, and he there- 


fore knows that be 1ms gone by a 

marker and that he ta in consequence 
that m uch ht-Eircr his goul. By check- 
ing off these mnrkerR on a map as lie 
pEiaBt-s each One, he is able to Lell exactly 
where he is in the harbor at all times — 
even though both darkness and fog 
surround him. 

Audits- f 'requency Currents 
Technically, an interesting feature 

about 1 kiE* idea- beyond, of Course, Lhc 

general plan of getting a ship into a 

harbor in this way — ta the application 
of el Vacuum valve to amplify audio- 
frequency currents. Audio-frequency 
currents are those you can hetir in a 


telephone receiver without first some 
form or other of rectification to direct 
current being used. 

Audio-frequency currents ran up 
anywhere to about ten thousand 
cycles a second. The upper limit 
U that of the human ear. Beyond 
that you get into the realm of radio- 

frequency currents. 
The ear cannot hear 

beau at all unless 
their rapidity of vibra- 
tion {cycles per second ' 
is reduced. A vacuum 

valve I& ordinarily 

employed for this 

purpose. But in the 
H a n son au d LO-f re- 
el uency syRLem the 
currents are already 
audible. The valve 
merely serves us an 
amplifier, 

Cue t*f A mpi if ier 
So ample are the 

currents generated 
that it is possible to 
operate an indicating 
meter in the same ci.- 
ciiit as the receiver, 

cali- 

auto- 

maLicully indicating 
how far the ship is 
away from the cable at, 
;l given instant. This 
would hardly be pos- 
sible without the am- 
plifier, and its use in connection with 
ihe remainder of the appliances proves 
el happy combi nation. 

A variant of tho harbor-entering 
idea employs hut one cable laid in the 

channel instead of two. This would 

save expense. Inbound ships would 
keep themselves at it considerable 

distance to one aide oF tho cable, 
und outbound voswdt would follow the 
other aide. It has been proved that 
this is practicable; for ? in certain 
tests, signals Ian VC come in Lo operators 
aboard ship loudly that they were 
easily followed. Further experiments 

will doubtless develop other practical 

variations. 

Congestion in our harbors is one o f 




The JiuJE -of t lie sld-p. Licini; metallic, shelter* Hie off-ride coll 

from the cable'*; rad Lab on a. Tht iblp'a p pc rater can. thus 
kr^p track oF her mnvemtnti Timm rait nidr tn the either 

of the cable, by a imply shifting big iwo-potat switch 


This meter is 

hrated in feet. 



A side view of l lie bhip above, rihowliw how th* recdviit^ coil* arc to be affixed 

1 1.' the side a of linury und other ship:.. The .npp.Ti.nl j.:. is easily i:l:L;iXl :1 


the principal reasons why shipping costs 

are bo high. It Is often more expensive 
to get a shipment of freight unloEuied 
from railroad cars in the neighborhood 
of Nexe York harbor, moved across the 
piera and docks, and lorn loci aboard shim 
than afterward to transport the same 

Freight on the ship to South America, 
One material reason for this greater 

expose is that cosLb pile up while ilia 

goods are lying around on piers and in 

neighboring ware h o □ sea wailing for 

ships ic get In. 

Any harbor-enterinE system that will 

ensible vessels to get to und away from 
their destinations with facility will have 
u large field for useful: ness. We muy ex- 
pect much development in cIjI-h line in 
the near future- 






















The pupil* in ih-iu- dats .ictualLy rer.sikc n irirlr ly of tile nu uiy 
things they leom pf, Heft VOU Stir two boya □ascmblin-jjr q 
b-nby airplane, th.UA getting, a practical knnwl^rlgt of filing 


Building Things They Study 

G eography, m« ha riles, eco-nDmics— -bow can you 
intareat tM unwilling schoolbby in these subjects? 
To answer this question, you must discover ftrst why he 
Is Unwilling. It is- chiefly because lit; must MuiUftantly 
curb hia naturally ac- 
tive nature while in the 
cliwa-room. Then why 
not let him do some- 
thing make the 
things be Learns about? 

Thisscheme has been 
out. into c(Tt?et in the 
St,John'3 Hoys' School 

at Ealing, England, by 

Mr. E. J. Gelled ge. 

Here you see a etiteW of 
boys studying about 

th^ airplane while two 

students are 

their turn at assem- 

bkng a model airplane. 

On the floor of the 
el aa a- room U a wrwjd- 
und-vvaler world t the 

»ntan«nt3 and inland* 

being represented by 
blocks of fi'Ood. Small 
f?KFp^ sail in and out. 


When you pu]! nn t!ir pftptr, Tlif> cut 
Img rtieecomeswil h it : whctfl | r GU fcCSF 
oFT the p<sj.h- Iht: knife spriEigs b;.u:k 


Wrapping-Paper Efficiency 


use 


T HE butcher, the bilker, and the eandloylick-muker 

WTapping-paper roll racks. Without doubt you have seett 
one in operation, and you may have 


noticed that every time the utorcke^per 
tears off a piece lie muat lift the cutting 
knife in ord^r to grasp the edge of the 
paper before he pulls. 

There has recently been invented an 
attachment for the roll rack that elim- 
inutea this. The looae end of the paper 
roll fit a between two pieces of curved 
^nelal attached to the ahull that holds 
the poll. The upper one La station uy 
and the lower one la actuated by 
spring. When you pull on the paper the 
lower one carrying Ihe cutting knife 
comes with ir. You tear ofl rhe sheet 
and the lower one with the cutting 
edge springs back to its original position, 
leaving behind It t he project! op edge 
of paper, ready for the n ext pull. 


Silence Reigns Beneath the Bolts 

O shut out noise, put your Angers to your oars— that 
is the Uge-oirE rule. But suppose you wish to UH your 
fi n — to write wit h r for llkfit anew — what th fin ? M r. G api no 

JuUrtfgUi, Of Argentina, has ju&t patented an car-eloang 
Jevice that cover* this ease and others similar. It 
looks Y\kv- one of tho&e braces that children with woak backs 
sometimes have to wear and is undoubtedly just as 

uncomfortable. 

Mr. Jauregui treats the hole in your ear as if it were a 

in wood and 


scree's a bolt into 
it. r J 'he ear-bolts are 
held by a bracket 
that curvets up 
your bead and Is 
kept in place by 
a two-legged stand, 
the legs of wl 


Ear* hr bee. but he bean not 

(he diflt in t-mn nOGSd with 
Out biTau.^fr nf his hflari-gcar 


rest on top of your 
head, 

To Use this con- 
trivance, when you 
hear a noiw ap- 

preaching you 

quickly adjust the 
[screws and bolts 
and get into your 
head-gear — that ia, 

if you prefer it 
tioise. 


They Deliver Their Leads 

and Pass On 

B EHOLD the F-elf-dumpi ng dump-oar. Credit for thia 
should be given, not to the dump-ear, but to tho 
mechanical device that makes it possible. A train of cars 
comes down tho truck Until it i.4 within a few feel of tho 
dumping device, whereupon a 

A weLghmun, who is the sole attendant of the train, then 

uncouples the curs and releases the brake. The cars 
slide forward and are weighed one by one. The first one 
continues to slide Until It pusses on to the mils nf the dump- 
ing device. The raiU ure depressed by the 
Car, and this depression automatically relocks the briikes, 
SO that the remainder Of Lhe cam are firmly held back. 

The car La clutched by the dumping device and is auto- 
mat icaliy turned over. But, an it gnea over, another set 
of tracks come up and the second Cur slides on to them— 
tho revolving action relc&.'Ung ]%% hrakfiSr 
Ail the empty Curs rim* up they shoot down the track, 
making way for the loaded 


Jmt before the car turns over; rhe JT- 

mrii ning CRTS IK Stdi bi tilt biUCiCfc POUnd, 
wait inn for Die bnilce Lo rizleissu the ijj 


A-s the Snaried rnr tums over, an. emp- 
ty one comes up end slides down the 
out of lire way of a second l ilt 



















Did Your Automobile Freeze Up Last 



Common sense will prevent e racked cylinders 


T O start an automobile engirt in 

aero WEatheria A problem the exact 
difficulty of which depends upon 
the copat ruction and sif^e of the engine, 

tile 


of t 


uality of hip! used, the strength 
ne spark, ahd, of course. the 
height of the mercury in the ther- 
mometer at that particular t'ttie. 

Aa a first aid tij starting, priming [ a 
probably the best way out of the pre- 
dicament- There are a* many ways of 
miming an engine }is there are of ■woo- 
ing a 4‘omaiir The chief idea of prim- 
ing U to Ret u rich, explosive mixture 
that will fire the instant it touches the 
spark-gaps. After the engine has been 
coaxed into starting it will (if sc in- 
clined! get up enough speed to run upon 

it* customary allowance of gasoline, To 

make doubly sure, it k advisable lo 
pul) out the primer a short distance to 
make thfl usual mixture slightly richer 
than normal, until the engine obtains 
sufficient heat for average carburetion, 

Don* l Hurry Your Engine 

Take time to warm up the engine, 
Remember that nothing is gained by 
trying to hurry it. If the car hat been 

standing twenty -four hours the oil has 

drained hack from the cylinder walla 
and hearing surfaces, and the crank- 
case oil, if eoldp is sluggish and viscous. 
Naturally, it will take a little [imp to 
get back to its normal operating condi- 
tion, and this will occur only when the 
engine iu thoroughly warm. Run the 
engine slowly for three or four minutes 
and you will economize hot Only In 
repair bills blit also in oil and gasoline* 

When you at&xt your cur ibcde* cold 
mornings, have you noticed that, before 
the engine starts the self-starter whim 
a longer time than it did in summer? 
The self-slur ter is designed to at art the 
engine, and will if the battery Is in 
proper condition. But the Current 
consumption is not by any mean* pro- 
portionate to the time the. sel [-starter 
consumes in starling thu englfclfu 


EXHAUST FIFE 




By Ron iild L. Prindle 

The greater viscoaity of cold oil in 
winter will make the starting torque so 
gruut as to demand three o-r four times 
the amount of current, from the battery 
that it did m summer. Therefore, 
assist the starting motor 
the rich mixture mentioned., fn doing 
this you remove a goodly portion of the 
burden that would otherwise he de- 
manded from the battery. 

Time 1 fur Antiskid Chains 

The driver who fails in equip his car 
with some form of anti-skill chains 
for ■ winter is neglecting a sane pre- 
caution. Chains, however, should bo 
used only when absolutely necessary + 
and they should be filled Eouaely 
enough to work around the lire 
distribute the strain; yet they should 
not Hr so loose as to form a "hundEe 1 ' 
and produce humping, which ie 
detrimental to the tread, Your tire 
man will tell you that chums are a form 
of Insurance- against accident. You 

pay for them tn the shortened; life of 
your tires, but the wear due to chain* in 
very slight and the insurance is well 
worth while. 

However, chains applied too tightly 

will shorten the life of the tires; con- 
siderably. Moreover „ they will not pre- 
vent skidding if applied in l his manner 

and will bile into the tread, playing the 

pari of a ska to. This is especially true 

on wof or icy pavements and the bite 
in the Ireud tun easily be recognised and 




Ci.fcN.n- 
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This device utilizes lIil- hoi mil' 

Ln the cdiaust to he-nt the riuh 

mixture on its wav" l& the uncLnc 


HA A r:y& 

. A, Cl min placed over ft nr , Fig . E, 
Car nailed I'ljivvauL on Vilalii, Fig. C, 
Chfliin buckled lugclhcr without diffi- 
CU lty. AppSy YOU r cha ms this way time- 
You will asvr time and trouble 


fhe caUFve dEterminedi on account 

of the chain-link impression on the 
tread that h usually in evidence 
Chains should never be applied 
when tlit* catcofis of the Lire is ex- 
posed, Disregard this point and 
3 L will prove costly . Fort hermore. 
the blowout takes pEace at a most 

inconvenient time r because chains 
arc Usually nt Inched oh rainy 
days?, on muddy roads, or in the 
winter after :l snowfall, 

Don't trust to your chains lo 
prevent ski riding on pavements, 
A skid usually results from the 

lark of a secure grip of the tires 
upon the pavement. I'c apme- 
tirnus happens on a dry road way „ 

but usually this is due to ux- 
ressive speed. .Some drivers find 


J. 


that their car skids nearly every time 
they put on the brakes, especially tin a 
wet pa vement. This is probably due to 
the brakes not being adjusted to the 
samp tension, so that one brake takes 
hold sooner Eh m the other, a condition 
which naturally wears olf one tread 
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Ymi promise yGuradf to buy a radiator 
covcr fur your ear. The robe ip s 
poo? miLkcihsl'i In scio weather, and 

tht' 1 c,ir m;iv freerc in a-pite -nf it 

sooner than the other, and causes the 

car co swing around because of the one- 
sided resistance. If this happens even 

when the brakes do take hold equally, 

it may Lie that the driver applies the 
brakes too suddenly. Or the brakes may 

lock. In either case the result, is the 

fiame: the wheels lock and slide along on 

one place In the lire and the resistance 

to forward motion is the name as that 
to side motion, sG that it is just as easy 
for the car to slide sideways ll.h forward. 

C&ld T1 'mil hr *r li mil's Cla^s 

Watch your windshield these cold 

mominKSr The cold make-4 the glass 

mure brittle, and often u sharp jerk on 

the windshield to change its position 
will crack the glass. 

When you come in from a Long drive 
and the car-top is covered with snowi 
brush the top by folding il hack, a nil 
then put it up again 10 dry, A folded 
top, if damp, will deteriorate rapidly 
and will aorm discolor and crack. Never 
clean a lop with gasoline, for gasoline 
will ruin any rubber which is in the 
fabric or const ruction. When the top 
Mvds cleaning, use good castil^ sanp an d 
a scrubbing-brush. Soap and Water 
will have an equally KOod e lect on the 

celluloid windows. 

Watch your radiator for leaks es- 
pecially at this time of the year, 1 1 will 
naturally lie filled with anti-freer. in g 
liquid in u snter, and, while a small leak 
sn the summer would uni he. Fprlous, the 
present high price of non-freeze fluids 
should lead ear- owner-* to make a care- 
ful inspection frequently. 
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Gear Changing as a Fine Art for the Motorist 


A little study of your automobile will help you to make a smooth getaway 















hhifti tever connects with the gr-nr 
shifting forks, which are so arranged ll^ 
to push tho gemw forward and back- 
ward on the square main shaft in order 
to make the different, gear combi na- 


Hero is f he whole secret of successful 
gear hhaO|dit,Kr Tlie two gour?? about 
Lo be meshed should be revolving slow- 
ly and as nearly as possible at. the 
same rate ciF -ipoed. Tf one of the gears 
is revolving much faster than the other 
it is impossible to shift them without a 
clash. It in therefore a mittfakc to 3e( 
the car jpdn too great a speed before 
(shifting into □. Eiiglier combination, 
KoWj when the car is under way, 


m ake the shift i ng smooth. Don 't 
tEin lever tightly in your hand 
not help the 


flora 


one bit 


and onl> makes you tired. By moving 
the lever back Partis with the tips of 
the fingers the driver can actually Cccl 
when ihe geura am turning at the right 
speed and mesh them quietly. When 
the lever la gripped tightly 1 h is m im- 
possible. 

But in heavy pulling „ or on an up- 
gr:nb! 3 when the car will stow down 
the instant the accLlcmtor Is released, 
the gear shiftins must be made quickly 
ami firmly in all speeds 

Shifting from high to second or tow 

speed jiEst thy revtir m of these mo- 

liens, except in the handling of tins 

acC'Gierat'jr. 


s principle of the thing 
shift aa quickly bud 


The 

is to make the 
firmly ;ts possible so as not lo lot thy 
gears slow down. The clutch pedal 
must only be pressed down far enough 
to barely ndeaee the dutch. 


Ihut 7 /*- ImjHitu'fit 


Keizer attempt lo put the shift lever 
in reverse nor shift from reverse? to a 
forward speed Liniil the car is lit a 
BtnndstilL Tf you do an enormous 
Hlrui.il is thrown upon the entire meeh- 
anUm- 

1 ]i starLmg ihu eat On a 
hold down the brake with Elm right 
font-, put the shift lever in first speed 
and use the hand throttle to get 
away, releasing the brake slowly us the 
engine takes Up the load; unci when 
starting down a grade put Hies Uwer i n 
first nr hi^h and let the hhj- 

mentum oi the car slurb I ho engine. 
This economizes upon the battery and 
docs net injure Lhe ear. 

If you_ follow the above rules and 
enpHcientiously study the peculiarities 
of your own part, kail nr car (for 
ear has its ovm 3ikoj> and dislikes ex- 
actly i%s would a herac) you will Rorm 
become no expert driver and operate 
your car automatically and with pie- 
ciaion, Try it aod gee. 


TVjTR. MOTORIST, have you ever 
envied the automobile driver 
who pull's away from l ho curb with 


never a eLa&h of tho car’s gears? Mr ho 
knows exactly when to shift the gear 
lever and who dtxn it so quieily tliaL il 
rtcms to you, sitting beside him, that 
his cur hasn't any gears at all. Of mum: 
you, hi! l 'i'< l ■ but why enyy him when you 
can do the same with your own ear if 
you will only find out what luipjjens 
in the iranmiiaslon under the 
iloor-boards. 

The of the transmission and 

clutch has much to do with. sucesnsful 
gear shifting, but however in-rfcct l la* 
mrchanisui may be a certain amount of 
practice is neoessnry to shift Llie gcura 
without the ends of the gear teeth 
striking together It is this clashing 
of teeth that makes the grinding noi*e 
which makes your repair man welcome 
you i^o cordially when you pul! up for 
oil op gasoline. [I« knows I hat, as a 
restflt ? sooner or Inter you will have to 
put your car in his workshop hence 
his 1 1 j i III Ignorance of the proper 
way to shift gears results in the 
gradual wearing away of the teeth, 
and, in extreme cases, strips them from 
l he bodies of i he gou ra. I n every cunu 

a noisy trarusmiosicm results. 


Inside the Gm ir Bar 

The t ranflinii^ion m made up of a 
aeries of gears, mounted upon a main 
hIi nit, and ;t counter ^ 1 1 : i f L , w il h an 
idler gi"i r mounted upon the trans- 
mission irasc* The first arid Second 

ppeuds and reverse :ile? Huce sels of 
reduction geara with various rat his. 
High speed lr On diinct. drive, which 
moans that the drive-shaft to the rear 

wheels revolves at the same sp^d u± 

the engine cnuik shaft. 

When the dutch -pedal is punhc^E 
ilowi] (or <L out, ?r hi anlomdpdlc par- 
lauce) the engine i^ di^comiected frruu 
Ike tranatniflKLnn* whirh TelcaPOH flic 
pre^ure of Hie gear tcelh against each 
otlu-r and allows the gH'iiiH to be 
shifted easily. The lower end of the 


IcrwniTice-flf tbs prosier way tr- :=l: if t ^enm 
rr-.-u !i i. in tl'.c >;rr:il :i.i i ^ :irm lt away ol l.h* 
LtttLh, ."ie.:I i.i tixlPHiie cu^tJK sLripa Ui>.:ji 


jhiJ] do^n the hand throttle and take 
your J<xd- dif tEso it<«*|gr&tur ao that the 
engine idles slowly, throw out tho 
clutch, pull the lever from first speed, 

then clifoT to ibo left ftjn-d iuio RecOnd 

speed. Let the clutch in gently ami 
I niFiti down the accelerator iintil theciir 
attains a speed of eight to ten mthw an 
hou r 7 when the clutch should again he 
disengage l 3 tJ-LC foot removed from the 
accelerator and the fever pulled straight 
back Into high ^jHitinn. AH these 

motions should be made 
deliberately and without 
haste. Usually the driver 

io in too much of a hurry to 



ITere is a pliant mi view a i^piiiiir in'jhr rrf uuUnAidfif*, TIliiHhratiims lik* 1-Kin Aa much ah&au? fh^ W^irrmJ in Uie ira-ratcririi 
*hsiJe of an ecucine. A JHIIl* shady will nmk* if *ppsr#fTT lN:iC even Ills awm sis can L’-ajJy 3 h: in, i-i^h! ii in m- 1^- wn ^niDlcur 























is proud to get 


HRf&TMAS and a Winchester! What, a cam,- 
bin alien far a real American bay! 

Will this ChrLatm^s bring YOU a Winchester 1 
That's- tip ta Did. 

Dad knows you want to shoot and he knows you 


ought to shoot. He’ll g 
far Christmas if yon tell h 


et you your Winchester 
am that's wbaL you want. 


How to get your Winchester 

You want the Winchester — Dad will get Le for 
you — aod the dealer has It. Ask Dad to take you 
to the dealer’s star*. 

Get the dealer to show you the W. J. ft. C- 
F^ngt Kit. It p a the outfit all rifiemen. are using 
now ^especially hoys who arc competing for the 
famous Winchester tnarkmanship medals. A shiny P 
brand-new Wbcichester .22 rlEle, a canvas cover, n 
natty army cartridge belt, ammunition, cLcaning 

rnd and cleaning pr*piri!tiona — -all packed in a 

strong; handsome case — - fbat'a what the dealer will 
take from his shelf. 

It's the very outfit boys have been waiting years 
to get every shooting need provided For — any 
boy in the country would be proud to have the 
W, J. R. C. Range Kit as a Christmas present. 


Official outfit of the W. J* R* C« 

Better yet, the W. J. R, C P Ringt Kit i* the 
OFFICIAL outfit of the Winchester Junior Rifle 
Carps — packed under the direction of W. J, R. Q. 
National Headquarters! 

With the W. J» R. C. Range Kit you, too, can 

SLnw campete for the f;i:nau:; Winchester trophies — 

the Marksman, Sharpshooter and Expert Rifleman 
medals. 

Lots of the boyu you know ha've joined the 
Winchester Junior Rifle Corps and won these 
rewards of skill with the Hfle. 

You tan 1 J 0 as well. Go to Dad today. Tell him 
you want the W. J P R. C, Range Kit aN you have 
never wanted anything before. 

Get Dad Lo go to the store with you-. When h« 
takes that shiny Winchester out of the Range Kir 
and fits £t to his shoulder, he'll -want it just as 
touch as you do. 

Speak to him today* 

WINCHESTER REPEATING ARMS CO, 
Dept, ]2£0|, New Haven Conn. U. S- A- 


A Christmas present any real boy 



"WIN CHESTER. 

Winild Standard fjtma ansi Ammunition 


The iu.‘tv W_ J. it, C. Uanpo KLt Enclud a 
uV'.tj Chinn; you 11 tod for ilifrniliii? — ;i ,22 
caliber IvkaolHiBi nr rlilr. n csi 1; v : l a % i.qti ease 
niiimiinSi Irih. '■■■iPLrldjjv IwlL, t; I e mum if roil P 
anil linn 1 i;un Heanirir prepamil n-nj^-J 5 ll 
paukoil In .a hard -.i mo. -him hie (\R.4e, Tl ■ 
out 11 1 •it-in H'i.<|U-h|liH i\ liiiupljr uf eJHcLal 
(Arcn -ift soul :+ s.H>jj-y Iht r | L p w. J, R. G. 
FU 9 3 .ii. mA. 
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L 3 . C '1 H I C drive 

for great shipi: be- 
came a lace with 
t h c successful 
trials of the New 
MEXICO* fcihip 
o f i h * Pacific 


Hci/lp the ferjl battleship to be pro- 
pelled hy cleclrtdly. 

" This i uuicii'ETisi^ fen!,'' says Secre- 
tar.’ Daniels, L ' holds ;i peculiar interest 

to the people o3 the nation, e^peciajfy 
when they realize that in this achieve- 
mwil the Amerifim Navy pre- 

eminent ajnunR the nations of the world. 
Tl marks an epoch in naval prOglM* 

It k anollier groat advances in the 
mastery of the sea. 

Ten yeais ago- electric propulsion For 
vessels was being discussed liy eminent 
engineers. Bui il rEm:rin*d for L* 
R. Emmet, OOtmiltmg engineer of the 
GrnEital Ekcfcric Company, in co-oper- 
Alinn with ihc Bureau of 5lcani 
Engineering. U. 5. Navy, Is apply il 
to farRe ship*. 

Five yratft age electric drive Was m- 
j:hfcFled on the copier Tupiter. whFk one 


ol her sisteT *hips was equipped with 
ge«iTedl ticam turbine drive and .inuthcs 
With iRCl-COnn^d reciprocating 
taginea. The results proved ihc unquH- 
Litmiibk Euperiority ot electric drive, 
And sn dectrie di ive wm adopted for 
llte Aupftr-dreadnaugbl New Mrltico, 

with 32,000 tons dhpW'isienl and a 

sp«d of 2 I knots. Sleam from her oEF- 
bumthK boipL'fi drive* two Cuitis tsirSur- 
tjpnei-atoTfl, which Re^rrate electric 
eurrent and feed Itlhrougjia centra! cote 
tnoL !o I yur 7,000 Jit irscpci%ver mnL.jfi, 
each etniipled to a prnpaller. Two 
thousand addiiional horsepower is geti- 

Orw 1 >if tV* friar 

T.iMiri Hine^lHiWf-r 

rkflrlr iiHifej ii-i-m — enrii 

*>ri Ellf- f nrll *if :| 

H'lkT shrift. Tlief 
4l I^T*-T- IhP Sfff Ml'Tt 
ll'll hi m l tl! LI lifll't^. 

;i i'il h-»ii fcH- rr^^nii’tl 
Hh ThiM K]ii !'il :ifltPTtl 
il UllXty SWMflS. 



CTaled for lighting, steering, UHI*t ma- 
chinery. ventilation, winches, wind- 
1, i a frrt, crane.*, radio, telephony, seapeit- 
lights, laundry, TefriRemlLon. biting, 
machine *hofi ■ — malcSng the New 
Menko an decide /hip indeed J 











- 


As a Trtiult of iht performance oF tbfc 
.Jupiter and th e New Mexico thr United 
States Navy has adapted electric drive 
for all its capital fltips now under coil- 


Thn dpt-ratiir rr-r tlilfl 
(i h a trail beard -< lit: iL' 1 - 

iVIllfT tit ih-r- KhLp - 

••ricrilt-. Ibrnugb a, 
n ■ iv iRTi-rn, c h c- >ihti! 
amj I’m . *rr of tti* 

I *- 11 1 "' 1 1 a it ni'ih>r>. In 
iniTi-'illalr n s r|toQW 

r«> I I'lk'LTiLf'bln *finlrra 
fan tba lirLili^. 1 -. 



il-ficcliun or ^vhJeh. have been authorised. 
Its in die Navy Forecasts the 

rapid adoption of dec trie drive feir 
merchant ship*. [el the Sait of any 
large ship now operating with recipro- 
cal ing engine* on tang voyages* electric 
propulsion, if substitutrdp Would afford 
enough improvement 1:? pay Toy ilsi-IF in 
three years, 

Admiral Benson, u.nlil recently Chief of 
NavnF Gyrations, tayi, “ . , T aa 
soon as i the mesita of lhi* syslum become 
known commercially. electric propulsion 
will prove its practical value in the 
Merchant Marine just ns thoioughFy as 
it ]m to the Navy," He *mt* eIiai ha 
regards " , , r electricity as the most 


COOftCifiKal motive power., from, every 
viewpoint, so far developed for large; 
units."' 

The chief advantage* of decide drive 

STeJ 

I* Eo>nOmy — Fuel economy is nofe 
only apparent in the operation of elec- 
trically propelled ships, but dferea^d 
fuel storage room makes way for valu- 
able cargo space, 

2- Reliability — Electric propelling 
machinery has no motion other than 
simple rotation . Its simplicity in (rans- 
milting power from turbine to propeller 


ivf 1 h mwi 

H.flflG lwmpvmr 
CiirLSf EtJrta-irCai^rtt- 
E^re. s- upljr af Eo^ 
fi'rli- r. ]itykJtk* din 
n ut ftir uny rtr n LI 
uf tbr CqfiT TTintn - ™. 

eltminnlcs the trouble caused by large 
reciprocating parts ot multiplicity ol rt^ 
ducticn gears. 

3. Flexibility of Installation — Elec- 
tric motors may be placed in the stern, 
instead of amidships,, greatly reducing 
the length of pTopeller shafts and shaft 
alleys TEte turbinrf tan bf: near the 



boilers in compact quarters, doing a way 
with many feet of steam piping,, and 
adding valuable space- The power is 
IranundUted the electric w^y — through 
small cables- The control tan be in 
any convenient place, even on the 
bridge, 

4, Safety — Electric drive gives 
vastly greater safety than the old typo, 
because each unit tan lm isolated in its 

own water-tight compartment, In col- 
lision or other accident the throwing of 
ft switch di storm ecu a damaged motor 
or ^hoft, and in the ease oF more than 
one propeller the power is transmitted 
to ihe remaining propellers,. 

Th a huildiug of electric propulsion ma- 
chinery for ihip* of the Navy and 
Merchant. Marine r, but one of the 
uiftny activities of the General Electric 
Company in its service to the Govern- 
ment, to transportation, to industries, (n 
science* to cities and to the home. 

An ilhrti rated booklet describing the 
New Mexico, entitled, “ The Electric 
Ship " will be sent upon, request. Ad- 
dress General Electric Company, Desk 
22, Schenectady,. New York- 































What Can Be Done with 

Horse-Chestnu t s 

By Frank Ilewurt^on 


Dili >'OLL kilftW that you COciEd! vtialte ^ ia n I n n C 3*1 
of uliuisrUuu d r< Jiaa Jaijr^-chuh Eiiuls by simply curving 
EiiuECii iilEO i2iE^ruh-licL|^ hUiLpu-s vv h l l 3 1 tbijy a r c so ftp 

■a 

Try it aXihct you will I>l‘ iiLirprbimd jiE Eh r pccuEtir 

iiNapti that will tuparjtc from under your knife 




( 


T HE majority of will remember 
the hap p y d ays parsed in our 
childhood fashioning pieces of wood 

ml u \titf.-. stum I L beat*, ilxli I lilt: I L k> ; 

and sit futii time? in t3ic winter having 
hollowed out n larep turnip, curvud out 
the eyiPH, made a hole for the nose and 
stuck ll lights! candle in.si.flo* It is 
evident t tins thu desire to cut ahd 
carve m inherent Lii the instincts of 
everyone, but haw mapy of oh Imvo 
thought of 4 1 u - |ws§i bill ties of the com- 
man liofae-cbestnute? It is (o two 
Frenchmen that vredil for Lhe bcauth 
risl work accomplished 
in this direction is 

due. The mimy 
la which 1 Ili ■ hum bio 
horse-chestnut may lxs 
put are, of cminsi*, 

3egJon ? but the art of 
carving ami d rowing; 
the chfwUmts with 

object* of nature re- 
quires the genius of ll 
true uriisE. However, 
i his art is within the 
reach of the humblest 
worker* since the ma- 
terials employed =Ln - 
viitiioloss from a eomnoercial stitn-rl- 
point. 

The Ik i rso-cd li'he mil 


happened that ChcLr parents dressed 

thu che ritm.it iih ii doll. 

If [fie elleSLuntd ah* dressed and 
dcoornted it is necessary to employ a 
sp.-cial method ij kKwpin^ with uaturc> 
which will uoi make them resemble 
t]r>lU, uor yet l be ordinary marion- 
etteSj but which will be orlginaL It 
will be observed that all the materials 
employed an- to In' 1 found ciliior ;i 1 the 
seaside or iri the country — seeds of 
various vurioEicH, loftv^ai, rmd craw- 
bsh being all Lhat are acwir)\ 

A very striking figure is that of the 




Notice the funny facial ecntnEliwifl -I i r i u/ n eh tin- mi hi? era 

As they nry -rtiJl Eur.nkr i-flrCE* will Fppt&T 



Of CUll BIT 

I 

OWE, hik! 


th is ad’ 

vantage i whan it is fresh the pulp is 
workable wit h n ki i Lfi- w h h the greatest 

i ioe, LLEid Oil drying ii becofiiPR rLS him | 

:is wood and undergstHti a rei rad ion 
shat aeeeutnutcs and exaggerate ils 
r - .ril uml deformations. 

The first thing to be utulnnstood by 
the wfjidd-hf el 3"( ist is to know haw to 
utilise ike multifaj'iuiiH fomsH taf the 
chestnut, and tea employ ils 
1 icH . ils protuberance^ its boll 
its repressions, It i-^ nrcnwii^ Ilia! 
i !kc; airisHC. have the talenl of showing 
oT bis work, for il lk bene that suen^s 
lisa* Then the chestnut., common its 
it is, rises from the ranks and becomes 
a (hing of beauty* 

A clerk in the Paris post-office is 
responsible foe the greater purl of Ihr 
carving. 11c, unlike many or Ids COiil- 
rudes, employed bis apare time with 
llLl instead of at Ihe cafe- Uy way of 
UTmiuemcnt he carved chestnuts that 
in- found by the iwi-bide and dis- 
tributed th?]!! among children of ids 
acquaintance, Naturally ihcy were 
highly appreciated, and it occasionally 


“Prudish Old Maiden." The head- 
gear of eJlc figure is formed from tin: 
body of a common ^uwaiioppcr friiiged 

Wlttk OUfl oF I lie fine feathers of lliu 

j Th' 1 1 1 A 1: i vo? I r 'A Uikctl 

from the interior of b\ peppy: «hc 




nJ ll- I'crn, DiMCili m wim-rfi. tic., will l.Hp 
diirflrtifi Ebc i: fiiir t -H :jfir| ; iv£ ihem n rich ^itfHr^im 

eliENiiisel Lc wos CUt OUl [jf p ba^liboo 

h-fll; while ;i chwlnut leaf was In ougiit 
into use for the making of the corso^c. 
The "Muiiir of the British Ariny fl b 
[] M liaps the n!o*i imposing: of ail the 
subjects. He has .-ill the np]>eamic& 


pf t hr_ austere military man, TIlu 
bLt-by Lh fiishiuncd out of the common 
teasel; the ahoulder^traps an? made of 
eucalyptus se-;:^' while the breast- 
plate is nothing more than h Sear ai -i 
chestnut trea. As will be seen, tho 
buttons are jxii'fcct. but they arc only 
the pi^eIh of the iris; bis medal mid 
ilr^oraliou Lin. 1 the result of a careful 
employmieut of various siaes am! 
colored sfodej. 

The iu'ud of a crawfish supplies all of 
i he material iiCEUHsmy fur the head and 
cam of “The FJoraiitioc/ while the 

tall is einploycd for 
a vi^or, Eho film and 

the breastplate un ! 

poppy fjced?-, A chauf- 
feur’ k. glovL 1 dm'* duty 
fur the doublet, while 
the bid tons we likoc! to 
oniament lliv shoulder 
strapo, Thp j-yrn bols 

On Lbe shield arc taken 

from the tail of the 

emwfirtlL, :md pifaeflS- 

anl'H feathers are 
employed in the work 

of umumoniing tba 
casque* 

For “The Norman' ' the tall of a 
crawfish, of thr pink variety this time, 
h brought into HEirVieE! Ui supply l.hc 
headgear. This is surrouTuli-d by the 
crinkled paper oei & usuaby snns in the 
] kl^i rvwxiok^ window j orneuncntiiig 
those little bracuits commonly known 
in France as f ‘j>ntite FeiLErH. :? The 
jewelry iq fashioned from various sized 
prafilu HdELhi. Tii^ Corsu^o l- faslpoucd 
out of n piece of old Japanese cm- 
broidery, 

III tho Cano of smother figure a hires? 

coleoptera had to be sacrificed in order 
t.o furnish rim hr:. , i<ldri'Hs. The wing?- 
have been doubled up, and they loin]i a 
ri'RLilar and dnlicaie omamvrt, while 
the clytrous, or wing shells, arc fa&h- 
ioned info dhouMer-strapsi, The um- 

DDDB^^ty f[JL‘ tho UCTfia^ it, 

obtaijicd from a piece of old^iold 
embroidery, Tlie j^mlnuf, which is 
sii'Ei drew mid in il kuOl of I act" mado of 
lichens, Ls made of parsley a ml a gold 
bwtle of an elongated form, the k-gs 
of which hfive- 1 iwpn cut off. 

A set. of chessmen can be made 
which will cause visitors to winder at 
your oi'ipinalit y. Try U ami hco what 
funny effects you es 
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GOODYEAR BELT RLY 

n. uf stHi aK LjJNfirfluei i ON 


C-T-nrlih*: 1 3 | 3 a Tw Til* (EwtlrlF TlF* * Ruh'lw ft* 
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- ELEVATORS 


Installed according To . - 

CrnM. necQm mends non at “ 
[Vast Bros. PtenT . ftfiOvjies.Wia. 
for 100% Belt Equipment 


One Belt, an Entire Plant — and the G. T. M. 

shafting, where its 23 to 31. Feet Prom center to 


/t all began with a heff-^i7/er — the pulven^r drive. 
Bells, with good luck, sometimes lasted a year on it. 
liven then,' their short lives were full oF trouble; For 
they stretched, jumped the pulleys* gaped at the 

plies. Then one day about two yean ago. the 
G.T, M+— Goodyear Technical Man^prescribed ^ 

■6-inch, 4-ply Goodyear Blue Streak Belt for service 
on that gruel! ing transmission from the 24-inch pul- 
ley of the drive shaft to the 8-inch pulley on the 
pulverizer. 

7 PtJflV ike whole plant of Nast Brothers Lime & 
Stone Co, ? at Knowing Ww., i* standardized on 
Goodyear Belts. The initial installation,. made in 
the Company's plant at Marblehead, Wis-., on the 
basis of an expert analysis oF actual conditions, lisa 
grown from that one Goodyear-served drive to a 
100^ Good vi'iir Belt equipment In the plant at 
Knowles. The study that effected savings in power 
ti rid time and belt outlay wu extended to an entire 
plant in a succession of analyses. 

Serving different types of drives, the belts in the 
Nast plant today are of varying lengths and widths, 

different ply and type, but they are all of the one qual- 
ity — Goodyear. On the hydra tor there's a 5-innh, 4-ply 
Goodyear Blue Streak for heavy duty. An S-inch, 

5-ply KlingtUc is in the hard Ecrviec of the crusher. 

A pair oF 4-mch r 4-ply Goodyear Glides work on the 

pulverizer. Op the long reaches of the engine room, 


tenter. 6- and 7-ply Goodyear Blue Streaks unswerv- 
ingly deliver full load of power. 

Each of them is G. 7. M* specified to its job, No 

one type of belt Could do more than pretend to meet 
so many varying requirements. So othe G. T-M- 
recommcndcd application of the particular belt to 
the particular need. And Mr. Naat* Constantly im- 
pjcsEcd with the 22 months' consistent, day-in. day- 
oUt. Icil-liOUri-it-day performance of the original 
belt, met every G, S . M. sceommcndation with con- 
fidence. 

Attd in unison the Goodyear H cits contribute to 
the plant operation the highest values of good belt- 
ing. Flexible, they hold to the pulleys. Unstitched, 
they wear uniformly. They neither rip nor ^treteli. 
Judging, Superintendent Kaeding does, by che 
staying qualities of the original Goodyear Blue 
Stre&k, they will outlast by a yew or more the life 
of the average belt. And their first cost Was but 
little more. 

The same valuable serc/ee Front both the G. T. Mp 
and Goodyear Belting is at your command. The 
G. T. M.'i analysis of a single drive Or a whole plant 
is free to you. Our reward will come from, it by the 
same process which resulted in the Nast Brothers 
standardization on, 1 0t) r ;'£. Goodyear Belt equipment. 


The Goodyear T ire & Rubber Company 

0#ee* Throughout the W arid 
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The word hm s! i ppcd and ski Jdod finm 

its ulsk-f, \1'1 niier p truer men I- Liny. 

1 1 l tt^-coQch days, the driver waa ' husL” 
«Tid SIm- (minders I3 is * fkreii" Now "fhre” Ii-ilh 
(. unic in tuL-jLtL money, 

I>i fret, frr the Irist venrs it hn-i become the 

h tjf ridcr H £ ciiaiv&lont fur a iklckel + 

From a Hem cent in n imdem electric street 
njr, !ei its warmth* speed find dmiline^, w£ may 
ilrenm h^ek to dmgtier, colder tfryEj. when stout 
8 ^, nhofts nulled HJtk a slrrkw-gtrevrti fioariiifi-, 
TEim ai iv ride wjih uncertain in time, Gli-m 
ciime each hour iflStCivd «>|T every five minutes-, 

ji 1 m] piaffing kElmsu diimkrkma imert-ingrly i^li. >t 
cinders between father's neck acid his inilammshle 
iXplinS\ 

Hut ibid is il.I L (jonc— all except the taadlltoik 
th-n t fjire F1 U tnifrjir n hfei It ulmjLs tVulii Us iilil 
fnmy } the favc-nEikt piece, 

Tht-re wju; ,n time \iElmi il jtihuI i'ijrnr -nr n pstil — 
way track &pike could he had two fur It) eenlt, 

On. re I’CKpper wire iihiL beef Htesk cust Iff^n-rils 
u yniund i n dulln-r briuglit 4 ejh’hhJ hut, a re.'if thirl, 
jl liulf] i-ihuji or a diiy'g work in truck IjLhiis-, 

Nothing is left i>f nil tliis — except the habit 
of itLmLmjf nf "faic 31 as money + tiiMlr'rjd «f in 
kT. old nkfianiug dW teko ri erf-rad Jbr i*$ n bent 
Jhr /n vy. 


/ 'v hliihett ift the r.v- 
if rest of EjrcSrh'tfi' 
Drtrtfofmtnf hj aj-r 
IxiirTtiii ihdtt +&i f l 

j kfipfJ ftp 1 ncJ&rJf- 
CL't l ‘ 1 hi fa th* in 

Juiitff. 


Lei kLa remember that a irtunilcsd host must 
netdb be jl ]MKPjr ihh- t 

Let us tli ink atwsut the relation of clcelrl*; mlL 
ivji_i -i r*nr( our^slviis n.^ fcituEunI — fust-h with definite 
oto) I tftLkikka* 

When adjcistiaieuts nr* tnvde„ let's mnke them 
uri I he basis of a rcfiEoujible return fur tb-e Hirn ice: 
rendered — t J 1 l: s:>ElL true basL cd hunt und fiiFCr 


Astern Electric 



NO. J. HrfttrtL Elf £iric — art GP- 

ffafiijali&iT iL-fmle protiHfti 0*4 serrirffi 
t.ppiy aiitels (rtf Jirtiis where eUftridtJ 
x .4 fcjifti -^- iu the fiiftih'r piu 7 il r Iri the 
hhn^y p ft the j&rrfl and JJI the home. 



I To Keep the Eg^Beater from 

Tiring You 

T HE m&n who knows how to hsi]]- 

dle tools can save his wtfc fror.i 

tiring her hands and wrists by build- 
ing o-vhmFiork handle for the epp- 
h:-aLur- Everyone knows liow awk- 
j ward an article nn e.pcg-beater is. to 

{i]m((i, anti E liLs el 1 n 1 1 j !k 1 i.cc 1 sOm-idd bo 

Welcome in every kitehen. 
j PoEicnrn a pitw-.p. of wood About Id in. 
Long by 3 in. wide. Lay the handle of 
the beater upon it p and mark the es- 
E l 1 ] 1 s i >: :■ 1 1 liAndle in tin 1 pofliliotk yliomi 
in the illwstxfttion. Tlien cut oul 
tlir-nc tittle hardwood blocks,, ilntl 
Lbitcii the tn in place with ectrcws, so 
t bey fit inside and around tbe handle, 

balding it snugly, Tim twin liOlEattl 

once should bo liigli <XL-ougb so that a 

^tos 1 ! ]ii[k paflHFd ttl.rm.igh them will 

jLiel eiuar the upper surface of the 
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With (hiy ;i|:?n-iitnr- uttadied \o iJie- rKV btattr 
sL u Luirtrd ;m eas-il/ ;u w:iidinK' n pli 1 :■ 1 1 on r a p)i 


, ikiLEkdlc and hold it rigid A button 
over the tnp pie-re will servo to bold it 
i in poaitiotk over that parLieulai' black. 

Set the lieiLtnr in place temporarily 

cm 1 -tki! black, iilid phuec its I k ■ 1 1 am in 

ii dish. When in the proper ]wsition 
for beatings screw the lklnck to ilie 
iirplKiardj, mar the top, by a large 
pivot wrew. Thua the block mfty bt^ 
swung up and out of the way against 
the* cupboard when not in use. 

With this nnaiigi'ntefkl the braier 
ii belli firmly in ]iositiotk m the digh, 
mu. I one hand cjkii Inc used to pour in the 
ingredietkls, This is (.-.specially valn- 
abto in making Tuayoonaise dress- 
i:sg, — L r B. UmiiiES r s- 


Overhaul Your Automobile 

Riitis 

W INTER is a good ti me of the 

year to look over the rims 

of your car and see that the various 
parts are not rusted together. In- 
spect ihc rlum carefully and Hnrapn 
fhn rusty parts. Give the rims a 
coat oF jsliimitjiini or rim paint which 
’trill prevent permanent ruat. 


F1{] htod matar 















Thousand 


T *> ■ - 1 Ago* 3 n tw a ILHIS-V ii EOUT& Am i 

1 j Indian discovered el sticky subsLaiacc oozing from 41 
He toyed with it until it hi b sticky maitg hi his 

tfe throw it on the ground* It bounded! Then he tossed i 
friend. 

I’ll ua began tlae Indian giraiejof ft batos, ?t the ancestor of baseball 

Other Indiums discovered by accident that, when they dropped 

This jehte them the 


an gam 


some 


J\ tt f this? guWsfloe on their arms 
I uW idrttt for miking crude moccasina, orn amenta and 

[*/ Such is the mythical story of tlio beginning of the rubber industry. 

W Today-j thankt to experiment and iuventioTtj the rubber tree [and there 
* iiro many different kinds of them) yields so-mo thirty thousand different 
vor-ilies of fruit. 

tu the rubber industry heat eon- 

I? 

trol is all important* Everything 
that is made of rubber must he 
vulcanized. When rubber is vulcan- 
ized it is mixed with sulphur and 
becomes elastic, or hard, depending 
upon the amount of sulphur and on 
temperature control. I 1 or without 
heat Fintplitu- could not he digested 
3 iy tl 10 n iIiIh.: r r Eoca n ?e preasu re an d 
tern gH-rat ure play fmeh a vital part 
in viiltsfttiizingj the n^e of accurate 
temperature a ml pressure indicating, 

recording and controlling itustm- 

Tliere an; ovti 8,000 different types and styles of ]nBtmment& 

in Lti.^ Tycos fine. Oil 1 .h« »t£ ]i^t£d Tyctifl. insl [‘ucn^in ^ f L>r 

licnitr use, They rtossess lh*t same dependable accuracy found in 
al] iaatPLiiiteikta licsiriti^ line mras "Tyeos." Ask your duler altou 1 

them. If he wufi't aypplj yms, wri tp tn us r|i re^C seridiniT ^ffll-rr’s 

Val Liable and instruclivc literature will he scsit you 


■\hmzi 


men is is imperatira Without such 
instruments there could bn no Rubber 
industry, no imiduted wire itr callc^ 
no automobile tiros, no rain-proof 
clothing, none of some thirty t hero- 


in great rubber factories, hero and 


T irfi-- ITifli? rfirrmrtBif tm 
r i ■ 1 1 1 < > 1 1 k -1 in 1 1 :.ii 1 1 L I i 1 Ell ii. 

ti'miH'ini in n* In yufi r 

kl'Klli' *-i|l» I II | vm I If 111=1 


iucoKh are accepted ns the standard 
of accuracy. It has been the priri- 
h.igo of the Taylor Instrument Cmn- 
panit^ to have served ibis industry 
and hundreds of others for nearly 
70 Yean, 


Ihifcr OttU TTi^nii 'hsii- 
c ir f. CiiiihI.t J'utiiiiieii- 

WuffiLr Hrtf f. 
Thn mHTP 1 1 .if nrH'iLrilc 
ITHUEtH- Jd ^>H>hLllL r . 

jyruir J/’rr'.irn-inrfrr 

T'i mn.Uli L ycni la Ipep 
thf 1 Ii 11111 Icl 14 jr *if tCii* nt-> 
uiciHphrvTi In yunr tin mi* 
riim.'1'l nt nil (lm*~fi. 

?‘iV^ Wr’nfjy^F' 
ftuTBWjerrfJ! 

t’liriiitjjjit: thn wrtiUiT 

t W II tj-fi 'IBP ll-Jlfcni 11 |Li-:mI 
WrUH i]i!|imhi 5 h hltfi bc- 
nltftuj-. 

TflJCJfff* Ij 11 >J Ti-tr^ Oil III II 

Ta phijii- j'lul Ulr rlichl 
tv 1 1 jr In unfAQillLir 
niiiDl ry. 

Trt*-*i* Frnrr 

T tl c nri 

Jl 11 :0 1 j- In ttett 


lunte. 

]>foin]rtEj. i 


Kodiciitcr, N, \ 


ryce# ana sums i h 

for every purpose 


Ttfrif# r>j£Drit 
Tf** jM,-,ihi rJ rn» 

Au nM In prcTPI 

I .- 1 1 k 1 1 1 ■■ -s- . 4 , Hi| 31 i- 3 i>c]i:y. 
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Woven 


OHTAHLK electric cruxl is only jvs gwd ns lie 
npi'erl]] i* t hat ] Lmlei: tad. Wfrit kind d? >v ju vh.wdG 
! 1 1 i el strand, Imiidud covctifljf- — »r l>u.- icuvd? 


nmr 


In libcnitorjr teats it rcalsded ihc pounding of heavy 
hammera, iw tJiLy linic.H longer than ordiiiaTy 1 «r.i ii I c-c! 
coni. It stood fifteen tinics the Hbrnsicin of ordinary 
cord. In actual use it Eui s proved itself bo many times 
E-uperior in other ila iu Iw- ;l pcisMive economy. 


Jjfcirf Ji JT.f nrdA> 
liniT ft rmHi J ent- 
if* parrtffiipi. ft 
J ft « #pjft1l ntk-ff 

JWV l| I^iiipl^w- 

mHi rvt m 

jsJi'rf ‘Lvd IT U L - 

i iiiv left. r.imi-niT 


Shipbuilders, inarmfieturiii^ plnuta of nil kind 
tlie-'itrc** mines-,, rJiil mud s etr j , , are xpeeLry higr DufueEn 

vi t n port.ili'liLi i \ riL,! Lurd U Il^u i n: I |ln Vv i.L I 

stnml fmr-d KfTvjefc* 


]'] li rjLE'i ■ rx J n il! snvi; you ;l 

for J‘t m if you IJW 1 il ill youf ;,<lv-:Jik I 

Li till yon st.v fin* y«iLKclf why iL in £ 


jpEl'h rf DunLCDid and ordlmoy cord 

lest diem, i-Timpire them In every way. Aak }x 

electrical .1 ;bbcr alw-ut Dura cord nr write us. 
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TUBULAR WOVEN FABRIC COMPANY 

Pawtucket R* [. 
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f, V-.i pww-c W fi m r 
iurwfi P-^r ftmA/nf-- 
Ft* r 8 si 1 jbiTirvrnif 
I. Jk riiiwifir.- iMir.i 
■ft fe iiE^ii^irpo- 
(Mfrny ifiiR|h«yuij |T^- 
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How to Mcndi That Broken 

Umbrella Shank 

T ill: shank of an umbrella wits ste- 
ciden tally broken otY alwuit 5 in, 
above tho Ir.Liidtcj and; the owner de- 
cided to mend It himself. 

Iln took u- iiliwk of fairly hurci Wpod r 
about :3 in. 1 1 >i il!, and 1 '■ in- M I I LULL1 1- 



riG z. 

T-: ■■ mmd nn umbreLl :i so that 13 lc 
brant will not b c noticeable 

tiff, and with a d-hi in. wood-ihill 
boned a bole through this block 

IcjipLliwtBCf. Ngvt, with a Urilt 

[which w us a ii c tl e larger than the 

broke il ahiink), be boned a hole in On’!- 

eMl s the drill follovrijjj* i lie 3-l&-in, 
hole, keepiny. it m hue ti> a 3-in* 

deni h. 

TliU bhr.'k (sbmvn in illustration 
Fijs. 1) w p aa t-o serve m a guLde* Wrup- 
pin^assLrip of luiper LLnuiiid the shank 
until the guide ^veniM slip over _ it 
*niigly ? be unst- inwrhi] rln* ^-lfi-in. 
drill in l ho &i nailer hole, and careful ly 
drilled a li Je alwn.it 'l in, deep in the 

broken end c s f Ihujsbank, usttlg l’l Iij^IlI 
fires i tie at first, to rtvoid springing 
the drill out of center. 

For this £ n i rposo, a crass -piece ivitl i 
a iMluni'e bote, used o* a iiimlrl.-bcad 
[ns HhmurnJj, £ >roved dister to work at 
I be required light pms-sm-o tbaii a brt- 
stnek, 

Tim mutt tier treated the other hid- 
of the lireak in the nmne way. Ha 
Linut c railed cl li : etisls of the break with 
jilue, mid inserted a heavy wim nail 
with the head cut off into the honi^, 
pn«wxl i In: parts firmly together* and 
left the wnofe to eet. 

When finished;, 1bi. b break liardly 
neiiceul jIuj and t he i mn mil in th.- cen- 
ter made thn lludjrclla K.i runner tbi:1 
before. — C. A, Ft; is hi. 

Planing Small Pieces 

of Wood 

V ERY small pieces of weed are 
bard In ivm'k to exact dimensmin 
Yhith any kind id a pltuir- It eh very 
liiffb 'idt to plana Ihftflhort an l narrow 
edges nf such pLet'i'S without getting 
Jim cdt'e* either rounded or out of 
true,, for the rcaaOM dial die weight 
and kiwi" uF the fila'lfl, HO matter how 
wnall, is entirely out of pro portion to 
die Mae iho piece worked. I t ih 
E ieetjs^uy to clamp eneb piem sturdy 
in o ruler- 1 o bn :LbLn Ln work it at Jill, 
u'hmh nieaiis tuusideniblc 1 work and 
loss of time when all fnsir sides have 

tq be worked, 

1 1 hem diMaillica arc easily nver- 
eome by ibe very sinipSe cxpslkstit of 
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Fight Film 

To Save Your Teeth 

All Statemvnls Apprvi^d lyv Mifgh £}cntai AufAunV^j 



It is Film that Ruins Them 

Thb E$ why b rushed teeth dis- 
color and decay. And. why old 
methods of cleaning have proved 
sio inadeiT|U&te, 

Your teeth are covered with a 
slimy ill ciii It dings to them, 
■enters crevices- and stays, That 
film is the cause of most tOOlh 
troubles. 

The tooth brush docs not end 
it. The ordinary dentifrice does 
not dissolve it ^ 3o r month after 
month* that film remains and may 
do a ceaseless damage. 

That film is what discolors — 
not the teeth. It is the bnais of 
tartar. It holds food substance 
which ferments and forms acid. 
It holds the acid in contact with 
the teeth to cause decay. 


VI ill ions of germs breed in it. 
They* with tartar* are the chief 
cause of pyorrhea* Also of many 
other troubles. 

Dental science, after yeats of 

searching, has found a way to 
combat that film. Able authori- 
ties h-avfc proved the method by 
many careful tests. And now, 
after year* 01 proving, leading 
dentists all over America ar& urg- 
ing its daily use. 

Now Sent For Home Tests 

For home use this method h 

embodied in a dentifrice ca lied 
Fepsodent, And a ]0-Da.y Tube 
is sent without charge to anyone 
who asks, 

Fepsodent is based Oh pepsin. 

the digc&tant of albumin. The 
film is albuminous matter. The 

object of E J cpsodent is to dissolve 
it* then to day by day combat it. 

The w&y seems simple, but for 

long pepsin seemed impossible. 
It must be activated, and the 
u&unl agent is an acid harmful to 
the teeth. But science has discov- 
ered a harmless Activating- method. 
And millions of teeth arc now 
cleaned daily in I. bis efficient way. 

Let a ten-day test show 1 what 
this new way means. The results 
are important, both to you and 
yours. Compare them with results 
of old-time methods and you will 
then know what is best. 

Cut out the coupon now so you 


won t forget, 



The New -Day Dentifrice 

Now advised by Lending dentists everywhere 
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Ten-Da*y Tube Free 

THE FEP5QDENT COMPANY- 

Ctefvt. i 10-3 S. Wafeoih An. Cliiuao. 1JL 

Mdil ifl-iJEy Tube of PtfMcdvnt to 


Name ■ ■ ■ ■ 
Addict ■ - 


■ ■ ■ 


■ ■ I 
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See What It Does 




lO-l^ay Tube. Nole 
titfi* c-loflii the useth fed after 
using. Marie the absence uf (be 
slimy film. Sse htw? teeth whiten 
ftfl lhthn<rttftlmd^rLppr:aris. Learn 
what clc^n (ccLIl rutnii. 


rovorsiog the process of pinning, and 


rliiciple 

h, in- 


adoptingn after a fashion* the pri 
of the Hiflifthi ttn planer, by whic 

stead of tlie plane moving over the 
wood, the wood m dragged ever the 
plane. 

All that is necessary is simply to 
clamp the plane securely in the bench 

vkn with the miter facing the o]M-n.it03 . 

and to push the pieces ■ f wood across 
it. If rare h taken to have the cutter 
vary aliarp and lu have il sot rather 
finCj, it will he found that this method 

gives bx reliant 
results. The 
piece to be 

worked iHUfcig 

always in direct 

touch with the 

finders and also 

sight while 

is 


BLOC* 


WORK 



-V*3\L 

The piece to be walked 

upon ia always accessible 


111 

the plane 
hoIliI, <[Ltick and 

may work sa made of truing up the 


pieces 

If the pieces are so small or ao thin 
as to present an insufficiently secure 
finger-hold, a puflh-blocik or handle 
can caaiiy Iw b made rem a small block 
of wood of about the width and length 

of I he pieces La Iie* worked. To the 

lower edge, near the end,. of this block, 

tack a piece E limiter than th:iL let bfl 
workctl. Lf tin- handle is laid on the 
work, this little block takes hold of ilm 
rejir end aticl enables pressure So e l K- 

or ted in pinning. — H enrtt Si moss. 




Aiding the Draftsman to 
Determine Centers 

F QR the merhami'iit dratl si nan 

comes this device by which if i* 
easy to find the center of laugent oil- 
clea. It consists of n circular disk of 


disk 


£ 


PL^NCTS 


For locating Ulf Ctnttr of t&ffiE*nl: 
circles. the iitravr device will be 
found fcnvaluahl? !□ tbc draftsman 

transparent celluloid about I -hi in. 


A plunger with a needle-point ami 
spring is fitted into a tnbp riveted to 
the center of the disk. The il lust ra- 
don shows the device wnt on u piece of 
paper wiith thu outer line tangent to 
this rigid -angle lines on the paper. 
By preying tm the plunger a center is 
made for the point of t ig compass. 

Co tmiku and worth its 
— William Farrbll. 


UM£3 
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T n ti new j rs ljj i l y,^ acou'L ^ tne laifut mnn in dc 
added to the- famous Kino of INDIAN Mo toe ych*. 

It is entirely new in conception i new in design an d 

construction ; nrw irs many erjuipnietst details. 

.1. 

Embodying all the skill and experience of motorcycle? 
building of rh* past, it is tin: motorcycle of tliu Eul^re. 
And, brought within Lite price range of everybody, iL 
ideally meets the great public s demand for a middle- 
wfeighc sl?1o mounl that po*fc3*e# the 3tU.rdin**S and 
mechanical perfection of its heavier predecessors J 

7 lie metro in al the Power pi a* lype. Side by side vilLvhZN inch hare 

«td 3 3 i4 incli. hitukt, Thih ljiv-rt h dii|)]uHi3Knt ul .16- >6 

ruble mchci. St nctuaJEy delivers I E : h. p. Wonder TuaLy quiet, 
uniiKLiulfy mnd easily 

The center ul gravity nu placed that. e em. .irk able 
i ■-. jf.| ifci, Anri (he weight n so correctly dvlribuLe i 
I h iiii r inti i^i hjiiVi dint the bfljanjCc i* pcrfc'ct. While the rrUurLLDn m 

weight makes it 3£K> pound* litflit*T than b* big brother, Nw- 
INDIAN Povi-^jpluM, nnihmy, bau been saciaEic-ed df aLrength. or 
h i ii-rHiriE hh, And no oilier lEiGE'hme can be uperaLr 
74 iriikri L-in a gallon *1! K **rjhrifc t for ihtft*IKOl 

fjtfi JUid. j*fc ||ne> tr.i:nplrU' Sine flt your I NDlAN d 

a practical dE-monstratiari ul i||ft v.lf ioun mndeln. Chao« th 
Jjumhici^ beet suited Lo vuut awn requirements^. 


of cane nil 


-•-peranum i 


Watch for Lli-c dchaab 
□F mechanical ?uppn-- 

Hortli. e* erf INDIAN 

5 rout Mode-1 O-Zt) 
und I 'uwflcrplir? in I* 
published Iwra each 
iron lb. 


HENDEE MANUFACTURING COMPANY 

Dept# 3 Sp Springfield, Mats, 

TAc I.ijrtfi'Ti Motorcycle Mo 1 1 ufac turer It) tfw W*t-tri 


For Sale by Dealers Everywhere 
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To the Country Every Sunday 


To your favorite lake or stream or 
country resort- hunting, fishing* or just 
touring — every Sunday is a real vacation 
when you have a Harley -Davidson* 

The whole countryside is yours to 
enjoy, for mites mean just pleasant 
minutes when you ride “The World’s 
Champion.” You will ride it to work 
and back every day , skimming past the 
crowds and the street cars; you'll spin 
out into the country ’most every 
evening after supper, and when Satur- 
day comes — Oh, boy!— over the hills 
and away you go! 

H ar ley- Da v i dson 


s i World’* Cha m pi on 


is the cheapest form of quick travel— 4 Q to 
fit) miles on a gallon of gasoiinc — ils cost of 
upkeep, fueli and tires should never bother you. 

Speed? Dependability? Read over the 
fee ord of recent Herley-DftVidson triumphs 
on track and road and judge for yourself. 

You appreciate mechanical cisceUeneer Let the 
Harley-Davidson dealer show you the kind Of 
workmanship that goes into this motorcycle* 
Ask him about hia easy payment pl&r^ 

Harley-Davidfion Motor 

Milwtuh^^ WUcniuifi 


Hffhonol Ch^ rtfpiiJfl 

World's Olympian 


H n rl s y - D a vidaO LI 
wuci 200 -iIwle Nb- 
ticffiai Chftmpicnjhip 
at Aleut Speedway, 
Lou Angehs, June 
Und- Wan nil five 
pi h i 


H B f L ty - U ft V I d 40 CL 
wen 200 irate World* 1 ? 
Champicn^ip, Mar- 

inn, Indiana.,. Scp- 

tanber 1 st, Fin- 

i -i h r'-d nrxt, seCum!, 


H □ rl ey ■ O u viiliCiil 
ti&Sda Three -Flug 
PrforcL jCanifeda to 
MescicO) for both 
Heuvy and Medium. 

■i-ghfc iLuchmE; . 


Harl e y- Tn i v id sou 

holds. New V rj? k to 

rc^oL-d, 


SlM n> 13SD CLUi PlOFIt H M.>nlll ttiLlL 

| his Util ftflltl? ChB ti*r 

\T,u ms r.-rbfcttiv *:i HUM h..--HTi*. •••■ [■ |ii| i:i- 

h>) i I :■ I-- i ■ c* — l-sn jl liulLullt^j hL OHH 1 Liui’h PfF 3LN 

Ui gin flirh. 

"tile bo II J*. 

l*r*BIIM»l IPaUS Tbli 
Jrir n Wm-mr CaiTlUl 

. . i'i’i KUr rr j * 1 I L'!/ llil 
tfW-'U |«| ■ ■“ ■« liHirVinvi 
j- Ku*L 1 1 i4l <i ! -«■* Ml. lit 
li.ii . ■ rr-jwvili. !£-■■ ■». -tsull 1 

fin InA UE-smilH* 

hmiiahT t.iwr*"-' 

n.. *\lt Ttvi.9 

ifc'i JW 


tV r vmnl tP- '-rv ni-iii V, ^ O ■ fwvm v.Ti!t'. 1 1 hi I3i( r 
|_,r„ ubout rhTj YilirxLinj] Lk^rrii: k.i^-r. .St! rn-UKrf 
TvlirW VWI |l.v<.. |qi pk^ ITT iM llir li.rin r □ccLTJe 
-■ ft IrTjf kmMOC Wll I r VnUT riiJ vj|| 1 1 iTFihlrt. 

^ j] fd*nl L i*irrJj'iT l ii>i nift 1 /nfir JVctt 

VIBRATING ELECTRIC RAZOR CO. 

Dntri. 11 1 , OmiKu.febr, 



Grow Soup Greens in the 
Winter Kitchen Garden 




YtiU Cfln -enjoy tike loriks £?f the pLunt 
end Ail-SO eat Lt when nre hiin£Ty 


not dependent upon weal her coral i- 
uous tlsft plants will not be killed by 
the fruwL 

The garden cqubNh of a miiubcr of 
floner-pota plndd on the ^ilL of ibL! 
window, utmI kept I'naiL fill ling by a 
hith nailed two or three inches 
jibuve the Kuc-h liowi-r-pot imiatj 
cjf course, I mi placed on el r 

lo probTl the sill from dirty spot^ 

and Flfiitis nwd by »^ia- 
hm>. fiiht fondly for irrigating puiv 
pose?. These pot* ^sxii be placed in n 
window-box, 

One pert- of eeieh ^ the foUowuig 
herbs will usually be suffi L-iciit: tliynic p 



When ffllppoAg Ihf l=uv*P he to n* 

tmf al 43 linie h other tlU Others Will die 





















piece of 





jus! a 



of sand and of salt 


j'- 


exactly combined, carefully melted, skilfully formed 


and polished 


a LENS1 


find windows open opon orher worlds too tiny 

m coo far away for naked eyes eo setf* Mar- 
velous LdHtruments Come [ollitj aid of indus- 
try, or p"*y i:h-=Sr vital ivart hi war, on knd 

or sea or |n the airj old eyes grow youn^ 
and weak eyes sfmnc — a]] through these 
wonderful toils of Called IcrtSeS, per- 

f4feEd'd by science fh:it men may see better 
and farther,. 



df '3'h.e taiifTfisrripe, revealing all SLiyvimel hi the swarrt^ 

mg life of ^rgnuiMus too small to mwaure — 

‘‘rhe [ekicoptf lens, through is hick dim ? distant. start 

^ draw mit, ind mail, courts thr hge-old Tny^erici 

of udt jUjU tytEtfc — 


O Tiie unerring 1 rums rale na a llirnii^lLi^iiirlLuu^ iiiovltin 
world ■, ri c rj history in ]Hfi urea;— 

The projection Jcti wiiirli Elinskies $Eifl nr UtiQv* 

irtg pictured from slide or film to screen— 


JJ Gtr.it acirridight mirrors* gun-sijihtiT. 

M li inocular^ pcris-cupes — the - eyCG of OuT fleet -hnd 
mu umy- 

(j t.l;i!rii lu.1 Miic (eye^ylxE^) Lenses, vrludi cnrrLCt cy*- 
^ tigSlIp and ad d t<> life 1 ’? richness and cmvitfirl - — 

ijPrcefie and delicate in&tiwients, for exn;[ ecien. 
lilii; ttneateh in iti;ifiy fields. 

These eugiits!, hu t fall fir tliort uf measuring the 
countless sendees leuJcbcd daily to humanity hy 
the world's I j rgr et nn.niiLFariii.rerH of Irlis-ft- and 
uptii;;il iiielhllhrntii-. 


If' rite Jor . ,l ,' Urc riuri *ir a rtf 
product .« iKltteh yon arc mterixiuf. 


Hau&ch k I-omis OmwL Co.mpaw 

rf Fv*pfu * ■" *hif i^<«rVi< lr /-TM", I'tirtu- 
p™ ■|>| I..-, V .Ifii-rf. Mwypfp, J“t| ujj I iWn r. Iiimnlip, 
flhi- ftupfo irtlVf Hl-Hd cJA.p- ■OpO'.nJ iniEj-HnU^bt 

Rorhestei, Sew Y in Is 

hfi/u . 1 Viii k ft i -it-ii Sinf Wuli iii^l wi LMhJCpP 
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j 


I 


















WHY THE MORROW 
HAS A STRAIGHT HUB 



MOST bicycle riders admire the 
targe, roomy, straight hub of the 



COASTER. BRAKE 


You pnibably prefer [he MORROW bettiaFe 

□fit* pleasing soaij; h,[ and sturdy Mtws. But jrau 
doiTtbuF a co»trr brake FOR ITS LOOKS, 
Ycm hay it for WH AT I T W[ LL DO . An d 
the STELA IGHT H U B peonks the Mot % ow 

ta cltNtmvnrli. \xtttt :hun Lilly other ty pe of huh. 

Thera is httira suffu.ee i&ifds a straight bubpibaa 
in a coocavc Jinb* and,, sinr^ ih? braking pt»\\-cT 
in s MmiOf b applied to this eitra large inner 
E-ar litre [he hub, you Iwe rnvre fanning f * rfasr 
in □ Memoir tluin in acsv other coisccr brake. 

And P? the Mu* now has, even a larger braking 
parfkte than is tuber c on rave -hub Sype brjLrs 
this inenm grater irdliag wr, gi\ ing you 
surer and mtre positive conir-ol gf yaur L'Lk-e. 



1 

z 


II lak'.Hyt piirTvr 1 iq. an.— mt' K 
t*.!cr I ban iiijjt bfjk-ri. 

* P iy -n 1 m. f-c-rr-cd r-i caLlv h-" 5 

* two wndicr * P* ouch mi iurj.lLnR 
rrrn brakinff IlitnbnllU MtrJ tftl&K! 
ir.urr bull purfxrr. 

■n Hrr-Dir LrO ? pH rtf i bring auftrF ihjn 
■ 3 hi iJ il«-r I I J nrF iurTs^s . JJlp aii.W.Si 
1/ H::nlf , lUHLjr- 

Ifa-tfanTferd p*d*l|E>[,Lh '■ l-.'ri L'ir Tr 
mpMLit iDllinUr an J ruaiU>-df 

llnic Li..l-B^lM~ t 1 slim erbcr^nkn , 
in lukiII i i i ■ ■ F f fMlIj, 

I hr Mwttutl Ii ILlGnf IbJ ILUidysIl 
u ll j£il! llil-1 w^ATs 


4 

5 

6 

7 >: nriv- lsTC Enipe!L lldfi i , tollu«fc£d b-p a 

r.r. Ji IvbI t |.^i 'lb.Ic cliiic frf FlcttEacrrir'C. 













T^emand 


eclipse machine company 

ELMIRAh NEW YORK 

the r!At ORR O ff 7 an the next Silcyclc 





5 3 ?JLS > 54 WILL BUY 

A BrfUi|||lful R^enftfcrLiC'tcd 

TYPEWRITER 

Wjlt EnrP Median 1 'Hllbf CmkH 

WRITE yni'iAY ti>R TLL U ST HATED CIRCULAR 

T'.L'.'i uniiiH Tcy“Rqkirc- Von -M lit ("Lnrfc 

HAECKT A. SMITH. m-lLB Ntrih WklU ».. Ciku*. EH- 



_ 



b r« £ ir r ii 4, Si^iiev*. wCb A 
Jnrt&l'lr,. HhULUTy. I S»!«T *nLI 
4 :iL: lvl)F piplwM IWd imI 

flc«Tn« 5f mvwif- 

l nv:i I u-l'iL-I t for WOmtn 

LTpI eUM lii-winU 1 ’. Ea a • i J i - jji 1 1 r - 1 

Eusa,.^ .‘tea*. ass 

rtTilxIriT. 

Entirely OdoM«fi« 

Q^HnaUXa ailF ■ i. • . li kT i -J. C-? ■ tKl.LH I 

pi Is i il hrn 'nn'fJ" ■*« ! f sf 1 .r 

pi. ,1 M'- ■■ ■!■' - ■ I , S IIhjHi JklTMMmi 


TiLT'l ■ ■ r 1.1 l?l r,n t r- r, rn t lit 
j-wm it *m< i , l*'" KT«iii'-' 
t FallSr-ll |r.|rUn^ 1 nn. b <■■■■■: 
M | U 1 1 UptnC- Ni l b-'Hihp-, 

r|i].n-|. .'■. ! I .iiiUvi-iiiiil 
tlo«, IT- a bt filial ^Lui*’: 4 "' 

■■i-i-FiFTj L>.i r Dm!- ■ t. iiIiije- 


— “ jT AL-H 1 I n IlniHIn.- FLU 

ini; ■ ii >J Mcirwin I'liirluit: i..it'ri -'r -r-L 

rrvj |rx f-rr i.L.d fajT. |k ?yT< . ^ -l-lr ■ klf t -KIILJ-W Imrr^l ‘ I ■ 

CUYNL TBAE5E APTO ENGIN FFJtINLi StIIOOC 
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LT TRIAL. W^iM' Miff 

Kp-i nirp IpiT.Iiiit. 



siiLni 1 , luvcnch::r r \ydhn ? tnr- 
j sl^ujj jitid mint Whm they art ofli-ti 
■cut, two pub; eoeh o( parsley and 
rhifflfl ani dtMirabk. 

These plants do not require a warm 
plcictb U^iLully u. coo], FniMt-rrc-c room, 



'Piffpr-ent plants Far icl i FT-nr^n" BOU-pS, 

all eleae at hand in the window 


where they will receive plenty of lirfi 
is siiifident Rsr thrir nmLe. Should 

SU 3 JL 1 S of LllC plLLlatS lLL'O OfT to t-bp ri^iitS| 

the pots should be pluwd in ^ ^ui-ju 

window wlu-rr they willl aootl sprout. 

Such annual herbg an suemuer jfa- 
vocy 4ji]] r chervil, busil, ulc. P should 
not Imj fnrgottcur They eon iw? wn-ii 
directly iit the pot or the seeding can 

Ijc tniiiKpJiiJiU'd. — Erx&st Bauk. 


■iNtAKL 


Chinesh 

PUNK 


To Toot for Intake Leaks in the 

Automobile Manifold 

S ometimes the automobile driv- 
et is troubled with pooi‘ carbuie- 
tlon, and* not knowing the real naure* 
invadahly places I he bliune on the 
carburetor,, which usually is funntion- 

ing properly. 

Ii] engincH which liave the intaka 

manifold hulled ?o the cylindcra, a h;ak 

lu the joints may 
occur K due either 
to a defccl Ive 
washer or a looflo 
bolt. Perhaps 
IhHv may also 
be a sand hole in 
miinifol d 
casting. If there 

In cusl* OF Ir^kiiKK at jiurb zl I !'! I Si . 

Bixiy poipt "MkcFiH auction 

bc^L^din^thr^Rine atrokcfl of the 

pistons called a certain quantity oi tK- 
l rnn ™ ll- flirlo 1 m; drawn into ihv. COoi- 
b nation chamber and Imjiieiiiic mixed 

with the gaeolino as it drawn in 

from the auburetor. Tins, of course, 
weakens the mixture^ Ii there is a 
leak no matter how miunte f it imy 
1 m; located by lighting a piece of punk 
and bringing its iHmokL 1 in proximity 
wiLh the !«ik. — H ugo Rngel. 





































How Over 100,000 Ford Owners 
Obtained Closed Car Comfort 

Wherever y*u £.0 nuw, yuu'jl fend Furd Owners enjoying doxd rax enmfort Ln the IXSTUEI LLmuusette. 

in Northum Cnnn.dn AvhEre blizzards .ind Ley winter winds make driving in nn open rar prohibitive , 

the USTUS LiiFwynwrt e prgvidina coxy, Lilivousinfl luHTJ. 

Inhnlmy Floridji nnd Southern CfltLFnrnifi, Fcmi Own-prs shut oijf the dust rind rnin And nrrivp at 

their dntinntion ae fn-ah and dean aa- when thi-y ItftluHiu. 


Smalt Cast— Easily Operated 

!t nnv r W Wider (hrat rturr I.IW.JW F-sin! f>«- ni-rt. p-rnmr 
thil 15 B TUB Liniiriunrl I rP And when FCrfil Q-jvnrn sin» 
rider iCb mull Cual all (be f *L:-c tj[ vjhKJih prkei I0d4ljri 
l\yry mtr thimjupSiLy CCHWllljUda l-J Lk-r d™i , iLLli ty al" uui iL- 
in| lliifi ^ii uuCiud uCiHily- 

Asisyther deeirnble fenture of the U5T08 IdiMUiette 
La die case with which it can be wnvemj luia □ closed 

Or iJpHl DCLTa 

Ult B liffhl- Err.ieh npratri fclin ml 1 ft windm-i It 
rwit npmur) 1 fisc I be Driver 1-n- l-ravo his ipjit 
behind! the ivk-rrl l<s> i::invrrl I lie. i^hthi PnnL "ir jut a □ 
k t n rm * ji r lkj f I i n l : i ia ■ i n c . 


Used With Standard C-ord Top 

TIif (JSTtffl LlmouPEtte wriqbi only 4i> nwndi — in- 
iiirri rlrnr vjv.nn. front :irH h|iSpi, *ti i n. Vrr:\ can hn 
■tiji: iLi|Wil w’ I L il in nn hinar. A 1 1 :■ nE ii. nn-r.! ni H_-Oii.- 
a i t i ' li l ■ i i Willi Fix-d hci:!v **Ji S 1 1^31 Wi I If-JiiL nl l-rTurkiiVi , 
IT will ply j-lki Iti Liim-mrirc iib-:iiLl Elic USTUB Liiqiru- 
itclLr fur FOfdJ. Thr USTUS DcOl-ri =n you £ TOW.' It Wall lie 
iS.lud Lu JliiluiVj'.: jLc iu LhIh- AJVL uytl. 

flesttr ieo him promptly 1 sr write to your ntr-rtit Dli-* 
mtiiitor Toe J jrUicr inlor ja j uo.1. 

Ordprp- muirt bp plmrpd new to p»*u,te nn ppriy tkliwpry, 
W* rjjpnot build L".n'.n«i*rr«i, Inst Enough mwl thp 
rrr-ilf n-laii s m-i a. 1 ? rrf F DfJ Opunpro. 




y utpj of the USTUS Limauteftt 

for jF dxc/s 


I 'to v 1 lL s rioted ear corufort in ftad Lvtikber. 
3n ■■■omhLTiPtl wliJi ■LnncLbrd Ford body iirultop 
nnthwt p-ltr rot Ions. 

F.lim ■ nj,k j iP03nvtn-.tn>:ci of awkward lidE 
■rurtwim 

lm^ hni ly L-rniTrrtefi into opdn nr closed 
car. Caivra drair villEin from front OT lldCI . 


I> AFQE -EUSTICE COMPANY, Ine. p 

] W, JWTmtan Ayr^, 

Chiciiin Offipcwr i5 9- Dwnjbnm 


iW t* n y f a g turprs 
L>ei mit, Midi. 

E^IPP N. Juni. M^r. 


iiTi.if:xii r r^Ki«nr4 

Humi-iiil-UN-n Co. 

At Pciclurw Arrudr. 1 

nAZTOIOHK. Mil. 
il-j'jkil:- M«qr I 'l3. 

bLomorwnoir. TuL. 
JAlL'IijCi Kcldi 

f AVPnrpiSK. M iw. 

^pc"jj r ■ Ij ra 3 lif.-l y r'fil 

mA i'hnrlC" ItLvfc- U. 

C B P-.1E.HI, PIU.IUl'lbH 
|Ei 3 T M nl-rrr E _ q. 

U 4 -4 :.l a. MleJil^iili. Ata. 

Cf-kit.l^so. Minr> 

<‘3hln AUEjj i .|| Jill. >: ri>_ 

SA irliiii UlliJ. 

ElhJl. iH. TkS -LS 
M-ihtUii hniLhcxa 

Din Moixiri, 

Htrrlif M-fl-ir Cck 

DrtMITi HUH* 

J. (■. 1 1 i.^j HjJrt l.'n, 
Ulli J'» imlr-ml Ldily „ 

fAri'-f. I". Dakota 
M.i— l-K.'ll IMSL'E. t-lfl. 


Distributor* 

Fo II T Vi ' il BLPB , -rtv. 

I I'Ll'Ii I ilKlii I 'iiiii ;u iiy 
I I II' ■•Til 'il, Tk h ■, n 

ICiiIii jIh-vji At huiKa 

Ctt. Ji. 1U Am Ik Vi ikkJ 
IhrorjAltir-iLiR. rpu. 

I :i |l.ir.L TVanlar 

[>;«n. A^UC L.T- 1 . rii. 

^hUMT Ml*. Co. 

(IKil H p in Atwi'IW *1. 

ftflL.KJ.CIKr., VT». 

'■A ll, EhJ)T KIlU - aU.il 
Co. 

4 in i «jnv 

ftll^Sr ih'I.IK. ftllK.'-' 
Mf\* Jr,! ^|iir|,i|-y 
HI* MPTV PfcCO 
!'-t- >M I: i ii._ IJi: k. 

NuetbTHi I .(■■■rl.i Jt H'hi. 
BUMh>v| Ml h rfLldJ 

■ nniid ir.il i 'lElm 

Xt. u VOhZ 4 itk 

I’nbllfi 1 , .:- r v.-r:r .• •- ■■ T 
Ji ViMbK 
IT#- 1 ? IkKod^nr 
4 >a l.n II- h I IT-. 

Mlikli A Ynh6>:y 
110 M'tTfl 4kP4llld 


rirnwCTion, Pa . 
r.’ono-Meani* ^ltb 

h :i.i . - 

j;lK., JWM4.'|UI1T Mill;. 
Rll'IIVuSO, \ A. 

4 nl i ■■iis.l fttaur Co. 
Hika W. IJrMd ^i. 

19 4 . V Fni^r IS^ia. C-M.. 

IjLV.UHtarHiiUirl 1 ^. 

J SN Van Sim.Aim. 

0*s \ s TnHini, Tex. 

lA'iiikP 1 ■ 1 1 1 r I. CO. 

HI'fcl N'.i i kl.il, tub. 

J*i U.'.lliL;- .'i iiLv -S- 1 ■. i 

CO. 

Shattit, TT i«-n. 

Frtdniiin. Mid Jririri. 

^-•i i m t'c. 

:iM 3 L>c.m UMt 
Nhki \iik| i up. 

i Iirp. F4Ml> Co. 

HS-. Ijil IK M-i 

aiili M il I nr i 'at 

491 ■ I ■ ■ ■ : 1 1 1 : 1 1 h 


Hil.f I.Aihi. r 1 1 , 

'Vrtii^rc, litiiow-r h»ii-h 
!. ' J . J 11 Li. hrU lUu:i^ 



The P Nc-c- ji □ni'y f 4 f far Touring Cor,- 
f.Tfl Fiji y?i>qif[sj , tfr 1 f a D fc £?*lTCir 1 f 


ffi# flofirv- Ewtrttti Company, Inc . h also tnnnzrfactKrret the tine of USTLFS $uumrrtvwrf r protective canvas C44W 4 USTUS Anto- 

molA'z specialt iem of eanpa* &nd leather, Thtitr i* a KunTanlecet USY&S c&uw? for every purpose. Send fur eoIuIn K , 


nr 
























Conceal the Ironing-Board 

in a Table 


V ERY little ingenuity is nEjoR&a&fy 
to maltf 1, rL combination ironing- 
board m Lil tub Id from an ordinary 
kitchen. Cable. 

After securing four small lunger re- 
move iUc- top of the table nod screw 




THE IDEAL UPHOLSTERY FABRIC 

Chjtibt L#*S h#rw*i¥* .rturriT j^linM*,] Kerim 
i toatft. nih-’ippokriaif. * - :iii. u -l!y jin:pjT*i 
Ltriul foe dj Lzjelos- ciT uph ji^Liy pnrjKma. 

SMr i l.ivpJy W-rnlhiTiprfrafr— Lnpt Ilk ^dior 
— >-r«n be nMipil-y EJcanend-^coeiOirniLii i 

High c ■ ■ ^ i ■ Dibd^r-wfly wf | .[lit her he ml imh-.- 
yen! no *TWT\r. Ch*H Lut hw n wii ^ i* trrt m 
jk 1 1 . 1 1 >a n - T' — iij'fV prrv.-tLcni — ^^laJly ;.j 
iji-vod l->;>Tu i!U — EapKiifly service ibflfc 

,1 J-i ii v j-iirUcrej aM fli'tbifiiM- 1 1 n tejVw ^r>c;;i plot. 


Time to 
be a CIVIL ENGINEER 

£jrn sisno to 5 c .U'- u :i 

E Ip rT'H I'iiiiT l"‘j rliHnm Lf* 

i ■mm-* .l Jill I MiT3£rd ('ihI Ki BlMi-r! 

TV I lb Eli Ih *fct unukj- ■•■■'L r Mi HL 
kiiiirti lj lip iiiukc Mr nniPRV. lil 
Eh c ■jir , l , "*‘T vtnCttu Iph 

* Pnnli! ■ rfi r _ 1 1 r =Lb I > - 1 l>i ■-■■» 

Cu-V* Jls.saF esfc,— 

Jkuiki Shi|pp*dl FBiiF- 


SOC A WEEK 


f iLkfi 


12 Cif ' iliJri 


HJT rtflPJll 


SCMP MO MSHE¥HUfiT THt COUPOMI 


AFTMJrlcin 
T^Ehnk-ftl 
3«H*tT 
Di*l. C - Z D^jQicis d , US . A_ 

Hfu ■rfal IJfrnry «af t'hll En- 
. itnMrtv Mr firm itari' fimn- 

pibm. r ifrrma fid ir-i-T, J Will -j- iJ 
13.+ 1 vfulh aril'll iLklfl KTri ■ -»■>! ft 

Hcta ■ r- 1 1 1 I hpri i*iiJ IFJ.fcfl 'f piHIV 
fm ■«! h-JH ifbM* Eu Siijjr 

T :lr g«it 1 * paid tudl rxllr gmjJ. 

E S b b I a I IBBBBI I I I I I I *1 ■ P ■ ■ 


■A^rrr 


ifere'a a real 
Wc have ju^t purchflirf 10UC 

STEEL BODIES 

Built for Overseas Service 

II?ivc mssrii I.'. 5. Arniv Inspection 

nce Wd-fciit m hbh 

width iiiHJde 5 n]£' 

Length Inside 
Depth inutile % r 

Buliciift reinforced arm vs ruHT&lV width 
vvith. fivt inverted preyed Jtteu] Iti gags 
riveted c tunnels , upOt welded. 

Cost the U. 5 . Government $2 2 Each 

Our Price,. dJQ AA Kiilij f, (k 
while liier List Si- L« 

tluti be sised for n vwrieiy of purple*, 

Including: 

TRUCK OR TRAILER BODIES 
lit A VS FOR MACHINE PARTS 
TRANSFER AND STORAGE BINS 
MORTAR BOXES AND PANS 
MIXING TRAYS OF ALL KINDS 
SKIPS* SHELVING, ETC., ETC, 

Send US your order quick — today, 
■before they ate all gone* 

Walter A* Zelnick er Supply tki. 

331 Locum St. St. Lou.! a 


When tbrnugfi 

juid tulJ the 


UR the tulnEe cuvtl 
ufiderne&th it 


the hinges in place, aa shown in the 
illustration, This will allow the top of 
LIlu table to EwiQg hnvk. 

Cut the irofirag-boLiurd the proper 
length It? fit iiisd-cle tlie Lihh 1 , and sat 
the second pair of hlugvi in places A 
hinged utand I.H5 faatenoil to 
hoard m tliilt it will ork the flout 1 
and support thu Ixurd when its |mjsU 
ti-un fur imuing. 

I,C:[Lgthii of wool! it nr rlcwi'ly plan'd 

in a manner to conceal thu tjonins;- 

boatd when it reals beneath the 
table-top. 

Of cntirsH Lho table ac:ts as part of 
tli li ironing-boBFd* and tins attnehmfint 
must bo m constructed tl 3 at si will 
prepent (us even sutLicu when the iron 
is passed over it, — J. W, Moore. 

To Prevent Inked Lines from 

Blotting 

Kit lil k a wriciklu that will prove 
a great litiit^vtr Ic draftaiiJen 
who UnvT 1 lu connect up fi number of 

poinf-ri with short lhics, such jss in draw* 

iug a highway croaH-si:(:t.ion, 

It ia usually ni^^ry to allow one 
ine to dry before another drawn, its 


t^VQLa 


TIRaAMfiLi. PL^CE 

QVL^ WET UixC. 


Nq mo« blotting! inked IllltE if y*ii folk™ 
jdea Itt wcirkjn.ft on a pSan 


nrdr-r to avoid smearing t-hn wet linc^ 
of Llie drawing- 

If a protractor is placed under the 
lrisu^e r tin -1 latter muy be idjunM 
over the lines jusL drawm uUbout 
tOLichlllfi Lhem. — T. auL FeatueiktOS- 


AVA AYli i 



















To 


Owners 


of 


AC-Equipped Cars 


Is vol it engine running as smoothly or 
as powerfully as you have the right to 

expect? 

If noi, ask yourself whether you have 
played fair with the manufacturer of the 
ear you drive. 

Do you always insist that your dealer give 
you AC Spark Plugs when yon ask for 

them, — or do you permit him to sell you 
something M just as good !h ? 

The manufacturer of your car chose AC 
Spark Plugs as standard equipment because 
he found AC Spark Plugs best suited to 
the needs of hh product; 

His choice was the result of exacting tests 
conducted by his chief engineers — tests 
in which all other plugs had the oppor* 

tumty to qualify. 

If your car is listed below you will know 
its maker has selected AC 



Spark 

Plugs as standard equipment. 

The manufacturer knows how important 
the proper spark plug is in the successful 
functioning of his engine. Profit hy his 
experience; follow his judgment; always 
demand and get AC Spark Plugs, 

No matter what car you drive you can 
secure an AC Spark Plug that has been 
specially designed for it. For there are 
various types of AC Spark Plugs designed 
for every make and style of engine., 

Champion Ignition Company 
FLINT, dtGc&igan 




T/it Stnn dard Spark 

P/wg 0 /" the IV or hi 



! Iiese manufacturers use Ail Spark rings tor factory equipment 


Aif Tmrki 
Arm* Trmirki 
Ad tup* 


:>IE T. M . Cb. 


Atinwi I iii I'iri' 'I rjif ti 
AintffVIH -I-* f-'r P Q 

\l '+1 fruciB 

IriL'CiETft 
A, cert Tru-rJcjy 
AijI'-ii rn 

Auiiln Minufurturinij 

iltcry TraFtiwi 
Halr^ M nul Vlulp ‘Trar- 
tar ■ 

Hvrk- IfBwknr Tfnicl:* 
HfiMlttK Trucks 
Bwi Tr UL-h> 
llriihln^ 

^qrphrmni VI n- 
tnr \\ fimml iFarm-nrly 
SHlklTtll- 

ilkriK'ltway I ruL k h 

llurfila %f itui r« 

(kislrk 


k vn*pmt-i 1 1! Kiki 

l- ±l r. n.'.iir Rill-ho r 

.M-niiiiri. 

I L-Hl-rikl 'L'tulIlk 

( r ■ 1 ■ 1 1 1 1 - ■ 1 1 -1 1 >j- 

1 -WiD Tlilvli 

(ii!7 Tnicfci- 

CifPOO l-l^ht 
lj|l Jr 

CS. I‘i Nr. Mrri-nr-i 

i;. M. E. Trucfti 

h 1 r.|-|l I'll -tl-.T Il'nM’l li 


eimiiii 
J. 1. c 
ClbidflHH 
l 1 1 hi 1 1 1 1 1 r 

E h^i n|« 

C ‘ Tl TfliCk .1 

£ -lufk J i'h'. L'ii i 
£ ■ I 1 L'lu ll'J 

CUI 

(VlFTI#T 

f :imbniiin ■■ * j Ie li 
i 'll n-i Liiri 1. 'I rm'U.1 
1 >:-in I n-.-'-ii ±1 M^Eiiei 
H Ir xii |j-“ l- 

I J li n iris 
Ihiib 

IJvITph Tc.**"** 

nelrt-l.iBiii 

rHfih? TrurLi iTmiiiUl 

OluinnmS I TiLn.'hn 

IHi-hl Trui-ln 
I N:-jyr fritiEhOT; 

rnw-t 

Dutrt-ti M*rf»np 

, r<n|lF * 

E- .<*. ]Hl. \ ■ 


T;jpr 
||#-r*prt 

■ 14-11 

IT<*rTff Tnifki 
1-1 irHrl.L 

I IiHTjI % 

kilrmL'lLL'Il-^pil I a 11 tin 
Ilfs piiuipi-fru ( £tl 
Hftli Tricnri 
MrnH Trucrnrs 

I I lul-.-nn 

I ruprrarrtillc 

I I urll'-n n Trurks- 

I mJ-riKrail-nil TTuvjEf_ 

IJIiTJf, April U> \iii 


.1“ "»T"1 A II 

Juvnhn Trurk 4 
KdIej rniiiHi 1 'jiirki 
l-L'.'ijni * Trut h ■ 

Ifti'inl ('untrvlr Ml 
Nt^EHi- Tf li r h* 

Iti-siel k*i> 

K ■ 1 ilsri-r Tnifti 
Ktnnni 'I rurk -1 
Knm I r j.n 11 1 , 

Sttih'lilrr Enii'ti 
tb-JL Trut'kh 
L.j Lrii-luri 

E.uUI^-Lltltt 
1.1 iK-rt;. 

I.'fMi miJ'l It- 

>1 *> t. i-r Tnw kiL 

M illH.h li-. 

M Jirmi.fi 

M *«t.t True k.. 

> I Ai I ni Fir# Tj-iii-H* 
Nfpiri A n 

Af-pL I W d.^ 1 1 Pn -i ipnidi,! 

.VI pndmlnrp 'tnirki 
Mstsof 

Midi mil TruHrlcs 
MHVPM Endings 
1 HI 11 iiL BLh>lPi 

>. f. F-. Hiil. Sir. i;. r ! '-. I ■■■ 


M 1 , 1 

M.r|Lll^-li*LEhT 

Monliiind Truest 

hfluolDUEi frurlci 

Nash 

NhCtuciliI 

NtlMMl 

fr'Mwn TrdCE^rp 
Nr-M«n fc U Nimh 
Truck" 

\prrn TriurLii 

XiiStiI^ TniL'hs 

(likliLnd 

OIJ ttcl hitilc Truriu 
E.M-ilv iiimIH lo 
iJnvithi TfiJCki 

Dim Lid. 1 11 *. Piju-f-r 

Pld nf ■ 


J r a 1 1| □ 

Pam. 

J'u 11 •Ainrrl tin 
Triffh- 

I'AM-lnf Trprh* 
rwkit 

Pc-rEwT r.miJi r-.piv.-iL.j-, 
p’hinnHi 


P1I*E 

1 1 J iirf-i 1 ■ .. ■ Incr 
J r nrcpr 
I'rernlcT 
It -ii n ult Tms. Li 
Bjed WfcBj( TIW«P«ibi#J 
M^cttre 

Ke 

ILlLot TritrltE 
ILithhLTC-. VLucats. 
ICithin^im Trim Trucki 
It.Kk Fslli 
JWc Trucl.i 
Muirnkr HwCulV 
L iH-«l«iHI TfiCEW^ 
.Vapifnw TrLirfcs 
Nonlitnl Iriu lL- 
JisilHil 

iiyrLpfn- Ltu-iid h 

HCri|>|ii M r .« L c ^ 

Xi-mftt s.vr VI ift- Trurkis 
.Sun r-c j 

-Sign a I Txui'kh 
Sin uut 

FfMdWdiV . _ 

■irHlMljllI -h 

if Track' 


ill 


V 1 h. 11 Ip.li i 

SrL<*c nA Tivtiiin 
Srorllsi . I.ndinri 
^fcrrllnt, I iutk‘ 
SEvwiiI TrUL'k-ri 

Sf ■■- iislIi 1 ■■ft Trpck¥ 

y-ifw .11 Ir^? +'fiu.lrhi'T 
miIIItuvi Tnarks. 

K11 [tc»r Trnrhn 
S ii □ rr j 1 I fclil 1 11 Flimsi 

TlSvn T rucSia 
i'HLu ri Ttlbl'Iib- 
Tlmr Tfuclu 

VIlElBlP*. 

I'n-I^n 1-nJtljitf ^ 

I'nlfwl Triirhs 
I'n lTPrul I nisrV.i 
Vh n Hllm'fe. Vl>rd uca 
Vsrrac AlMula 
Vim Ti \Kk% 

Villn Tfirtwi- 
Wii nl I n I'rancs T rurh i 
W Htratl 
WMtm 

WMlfiiV TVsCWi 
WlnZlldU TrsICk- 
WlKhMlii-lfl Mfrfeiirp 

ii|>i rfl nf TrsiTnr^ 


Feb. 13 k lELTi ■Lhh^r l p ij=mi- Pvnfllw 








YALE 


The trade-mark 
on the products 

Security 


W KATFTVFIR the need for 
Jocks- of unquestioned se- 
curity; whbuiKf the netd 

ior ctevipcs nf utility. pruttcLiuLi 
and MOTiOTTlkal ope radon (typi-- 
ilcJ in the Yak Ch.nfl l^lock • Y^k 
0 chi r Ch-raer and '‘AutOttietfLc' ' 
Ca-Ebufecorjls whatever rhe de- 

matid I'lit rcliabitttf afad dependa- 1 
I *■ : I i : • wiiL-r^viT u bmlui ptiidtKr 

for 4 definite rimpcpu! is csau-riiLal 
thute you will find '“Yale,” 

Bn:! t upun lI L’iimtc ideals, the 
eonrir^uirip accepted krukidiip 
of 1 thn coFTipHiry tro ir* tiAd is 
ccflcctcd in every product digr.k 
Lied v- lLh I Liu tTadc-m^fk “Yalt."' 


IK 


kook iVir the tinde-mark ‘ ,l Ya ic 
it il your pu^rantc^ (if ncigin 
□nd quaElty. 

T Hli Y A1E £?To WNeM FC=_CtJ. 

M jkrrii l*, 1 ' l.k "S l.!e Ih.L 

■J Iiajc +-tK tercet, New York City 

ChlfflgftOtftti 77 Fj4Tlai«Strcrt 
(Jim . i J:_m 1 ►II- £-. 1 ■.■•■• I 3 - «= i L, 

Si. CHLhaicriei. Om . 

i!D3L iiTe in New Yc* ^ (tr 

Chtett$a vidr nup EsM»t Rwms. 
Yen uiU hs LXirJuii'lv 

iftbomd. 


Howto Repair a “Pinched^' 

Radiator Hose 

HADIATOR how that h ah col- 
lapsed taauao of esceasive httLl 
c?r other wlitions is wry simple 
[q .repair, provided yon know how, 
.Secure; a piece of ariEl 1 w p in? p and clamp 
om mil of ii Lupather with a nifScse of 
sibylline lcj ll vise, Twist tkc wire 



IIIFIfc"-- I'MIl.llim -Jl; 




s=fli 




Pinched radiatm tuisu ep tre pti 
1 1 1 :.i li :-:iL I y required in. Thi.1i fHflJlflcr. 
Yhe Spring ivi ll culiueLt to infl-nie Ofpkill 


(igjitly around thr shaft., pushing 
fuel) turn down firmly ojl l lie pret'H- 
irg one. In this. vny make a ciiil- 
Hpritlg several hiehi^ kinprr than (he 
■'pinched" FiLprtior of tha hose. 

1 3 i fins (Ills p^ rt the hoe* and 
insert the ooil-springt It will hold 
tJie hrm in its nn^tiBl shape and 
(hcn i will Iw i to ciioru The 

diamete! 1 of the shafting: around which 
the wire ii bcntshotald Iwj small «frmigh 
U* allow the outKitlr dianuMor of the 
spring to Ih. l I he iogude diameter oi 
the ho*o- If it fits the hose smugly it 

will give no EmLihlc. — D a v lii Hai'i wh. 


A One-Piece Paper Box that 
Has Many Advantages 

OLFERIOR to t!ie Lwo-piece card- 

O iKutvd I 'ox mm- ill use is this ODC- 

F»ece folding 1 ?qk i rivets u-tj by II- E r 
Cok 1 for the department-store Lrarlc. 

Oil u box ot this design measuring 
11 by 37 J by 2} in. there would be a, 
:-ytvirLg of one stjuare Foot of cardboiLid 
Tin- fonnn urc ataiupcd from ji dai 
[jiece rd cardboard and the Ihmws 





A new pn[>ur bus UaSl requires very littLt 
4t&fag.C Epfl™; it is uS&de in qnc yiiece 

made up os needoti. llie flftt stamp- 
ings imtuvitUy require very UtlEcs ^torugc 

^[KiLLl. 

The glued paper u^tt for 
boxes can hv utilised to Kincttt, ml- 
vantage on ihhs kind of Imik ? for it 
prevents the box from Liumitm apart 
unless it is t-ompletely crushed - 
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Let 



work 


you 



1 Iuive aver different 
ncia p lncludirai all 1 lin t uflj.Sfr . 

Pros this *i«a La tile fallow- 

jni t^pn for 

HEADLINES 



.'I :h 1 :1 


I put Itie aa ne f'a^tfr vT_ 

Iht-5 irlitfln Ttor d Flint a F i) — 
tary "pi:ts iT\tQ a pais eii sror-dS. 

'"JiiSt turn tli a Knob' ' and 
flHT-haalT*, 

Tto fl cla an ciati □ ■ 

ci\ Inn r 

/ am the 




SlQtfiJarJ AfcrfArirtf" 9 

I w<rik r« KEim> anil Qucrnn. 

1 vnurk tar L Itu J^^itknt ot the t," riled 
St*ltF. 

L wuhk Tipi* iLil \utlliir it »fbb play U|Kir 
ynur huqrL riilrinjqa !Lt will. 

I Work tor thu Chilly ibjhi 
yoit with tlh.-tr flaqiu.!niOf. 

1 vi ark iur J^iig bllF.FlKfc* KieOUiVCh— I 
]Li| ij ta f^lepiJ tratfc [(>= CKI>' quarter flf 

tlu Globe, 

I um :i sdiiehlrie, tkey^y, yet I liave 
in iiLcl^ jil.iJiliLy lJlo. 1 L j - itrkttjf pfr/aneit. 

1 ’“spefik" I'vf-r Lunguui^c l'd?m Eakuno 

IncLlun lu K^Lil Ranu J:i|i:mui.L'. 

L uur '-ftHiak” idtwHIy, IKC;LU^U I 
fffrratfy tti&ffyonr tiill — 

E iLavc BhoTn yau a. H 1 '.v prooh •>£" niy 
it nqiLiLI IV Jrt the V 4 lrim:-- ly|*r- iihuVC 
"N " i“il i will n-gm; LlluL IH^ nlh^r typewriluT 

^hai I div. TKtwEone, write- m- 
day lor itie F-tnry i>f ad the wonder* 
] priEnrrr. 

./iiiJ- iiMh fit r cAih ffmt fcftfiiphlmt 

“How PreaLdartl Wilnon Fright- 
en#fi tbt Lordn- at Midnight 

,4 rid rjr i ■ 

The Hammond Typevrriltsr Ci*. 


623 Eui «9ih 5lm4 


Hn Vihrfc tily 




BOWL EG Sand KNOCK-KNEES 

. UNSIGHTLY 

I 

SEND Tflft BOOKLET EHOWIHG rHQTas 

t>F MEN WSHL ATill WIIMRUT 

The Perfect Leg Forme 
PERFECT SitESCO .I m. M Avm . D H i.ta.Chujgi.iL 





.'r^Trlu 


OU IlhiPtmluJ FWkrx 

R"f^H C, 


-ML ; -'I Ug €S 
PI>Ittw 

P prri* Wm&mtam Mi- SI- l-iiuifc, 


SLHPLE wrBHl.Eia IM&fRU^fEH-Ta AN& 
lEO-W TO THEM. An dflmrntfiry buc 4 c iu 

-'i* £i|".nrijili-i . i'iEii -1 mi' I mui . fi II J .i': '■ Ji :i"-- --v'! ,,- ii 
of whrrlni ukph<«iy. IHuatHtfit. Pri^ - P 1 ' 1 * 1 P* ■ d 
S-. 1 &. B*Wt DrpHinDil, IIS Wi*t filrcrt, 

Ynrk City. 
















I 1 i mself 


a tcli si b;arbvr shaving himself? 
Gknco type of razor on himself 
xx iy else,, wasn't he; 

have with rajeors that can be stro 

stropped blade gi 


U ii/ you ever 

was using tli 
as lie docs on ever 

All professionals 

They know that only 
clean* too! shave. 


ftfrtrf 

tut re 






!* f 

M "l 1 

£ 

i *■ 





njitff/v CflK <7 GENCO Razor 

It's. designed to strop. 

The broad back i concave surface, and slight support tug bulge 

Hacking Lip its etEge m akc it meet the strop at just the correct angle. 
A few easy strokes and there it is with a truly business-like edge. 

Save die time and money in shaving that e very barber does# Use 
the type of razor that every barber uses. 

Go to your dealer and look, at GthCO Razors, Tlie dealer will 
sliow you that anyone can strop them. 

If your dealer h:iHi/t GfcNCO Razors, wc will supply you. Bur 
whether he or we supply you* you Tc guaranteed shaving sansfac- 

tioiip because— ^'G enco Razors niusC make good or ive will.” 

GENEVA CUTLERY CORPORATION 

17 fiyfc? Ofncvi^ New York 

L vi Mi EMctuMpt MtnmftiCitftti af li if A ? IrraJt H*i * n fm tM Wwti 


, I 1 4 la h- 

x ilktl 
* n*r" T 
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I’akc precautions when 
1 1 le accident oee u rs . - 


]Q SWOJ'i 




When you roll up to- one 

ut" the jumping off places it'ss 

comforting io know you 
ItfY# AabeHOd ±3 I-Ln»— 

In^f uei yum b riiku tirmriti. 


The i^u^li, tndiirlnfati-uttart! 
h:J Garco — specially ekIimOmI ma- 
tiHiD;;; fine wine; grlppinp? 

frii'i inn com fin hind — gives ta y*™.r 
hr^ki'f. 4 cLnjMisiiSiihLI hy that puls 

rapiUtnct in jfoar driving. 


Wwwlii a (jflirii jw. 


General Asbestos &. Rubber Col 

C Iih rlml.Li.iii,. 5. C. 

KEWWRK. CHLCAGO PITTSBURGH 



BRAKE E4NIMG 


A Container that Protects 
Milk from the Cold 

I T L5 pmvukmg In j*cl Up on n eohl 
v. i titer morning and find i kt t ho milk 
left by the milkman m the early hours 

I hllfl ritlier FroEt']i s> lii| nr is ['xtem-ding 
AH inch beyond ibe jurk of ilif boltta. 
This has been overcome by a Chicago 
m;Ln r iv 1 h h l'ii? Ls tDnfit meted n nulk- 

eontruiwr that will keep the milk at 
the proper temperature hw the break- 
frist lublu. 

The devise eonsdsts of a wooden, box 
divided into two eoinp^LrtirwSlits,. one 
lo hold I III: milk and the other contain- 
mu two sixty-watt lamps to furnish 
the required heat. The enbiuet i* 



Tht flcclric light onntnanrcl in the nf> 
pArttii* k c ■" |j s the milk from freesjnj; 


further liueil with asbestos to iM in 

keeping out the cold- The crimp art- 
inf] it huldiiijg t III 1 milk Iili* a series of 
small grooves in the bottom to pennit 
of bc i t ter circulation of hc&t unsimd 
the Eiolikn A -j i k : l 1 1 glass window in 
I he door of i be corn pa rt ment font si i es- 

ing the lumps ciiiLblnH one in bl-u, vvii h- 

oiit opening ihe door, whether nr not 
tlie lamps are burning. The whole 
apmratuH works on mueh ihc same 
rnink-ipk as tlie refrigerator, the dif- 
ferem-c being ihe appl leal ion oF - heat 

instfiLfl of Cold. 

When the milkman deb von the milk 
bn simply pushes the: button of the 
switch operating t lie I am pa npd goes 

on his way, ttlion tliE? milk is- t;ic(UL 

□ut the current is switched off, The 

■ ■ ■ 

cost of operating the cabinet is ah nasi 
nedi^il.iii.'. — H ookht IL Moulton 

The Way to Tell if Your Car 

Is Going to Freeze 

B EING the J 'Weather Man" 1 hi my 
citv 3 iM'aple aflsni cel] I mu Up and 

nskj 41 VVill my car freeze up in my 

garage tonight. 

Of iHHErsf I con tell what the out- 
door t ghi peara tune is likely to be; but- 

l be fliffcrL’nim between lliut und the 

Uimpemtiire of the interior of a gnrige 

depend-- dee die is ii l * 1 I riL<:1 iun of Lliu 

building in [|UBstioii, To determine 
exactly whdt such tliffprem^ woulti 
he, I Eiijidu a Berks of observations, 
by means of a minim um tln-ri jiumcter, 



New Ideas 

Where Do You 

Get Them Af|? 

“Where does Popular 
Science Monthly f»et all 
those wonderful pictures 
and all those new ideas?" 
That is what everyone asks. 

This issue is typical of each 
of the twelve numbers in 
the year’s subscription of 
Popular Science Monthly. 

A vast amount of new and in- 
teresting material wilt appear 

in Popular Science Monthly in 
1920. You get 4000 new ideas 
and 4000 pictures covering all 
the new inventions and discov- 

c rics — t w el ve b ig. f as c l ria ti it g 

vital books* for only ^2.00., 

Popular Science Monthly pre- 
sents the new ideas in inven- 
tions and discoveries vividly, 
briefly,, with wonderful illustra- 
tions and in plain English. It 
makes science popular with 

everybody* 1 1 ma kes you th ink. 

The Man Who Thinks 

Is The Man IVho 

Succeeds 

Cut This Out 

in-iiiLm 111 111 111 iimmimemum IN ilnli r m IN 'M i|i-ii :|| ih ||i m iii'iiui 1 11 

POPULAR SCIENCE MONTHLY 
22S Went 39th St. b New York 

EikiI 1 tl iH*. m*\ htipnlar ^rlmcp >kmi hly 

kif &nc ye* f ii^ 

|^| I I PI I | !!!■■■!■,■ I p >| h >■ n ■ ■ ■ m m m m • m v n m m m ■> m ■. M ■ m • m ■■ ■. ■ ■ ■ ■ 

nrfj ihm! ... ... .... ..... . . o >. ■' ■ . . . 

Lrtrat) 

.. . .. i ....n. .U i.il I ..J - Iklb. . . . Ill I 

{riiy unJ 
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L . S. Cartridges are sold with the broadest guarantee 
ever made on ammunition. It is simply this: If you don’t 
like them, get your money back. 

W'C have authorized every dealer who carries U, S. 
Cartridges to refund, on demand, the price of the whole 
box lo anyone who does n’t like them, and returns the 
unused part of the box. 


t OU can gei you r 
pet Load in smokeless 
ur black powder in 
Hie REick Sheila and 
your money back if 

you want it. 

Thousands of shoot- 
ers claim they take 
less “lead," shoot 

closer, with The Black 

Shells bfcauae they 

T 

are as quick a$. liyht- 
cJiig, They are posi- 
tively waterproof loo. 


u pasHbiC Tiirn niB-HrC Innirtwimum, 

11 5oltiS bullet for unct work. Hullo#- 
V ruiftt hullet for JmCtti j^ctLU., C;ist nn 
d zimk. -SV trd fvr a copy i\j Tfr* (J. S. 
H ijt.wf Leirr Buw — f'r/f r 

COMPANY, 111 Broad way, Pfew York 

IF. Tl'jlt'HI. IkJlulii. L'lsVrtjncl. rii;jp L St. LofU*. ( 'ih- 

I'Ml'Ilic ; Nalkml I-k.'-ail mil 4 Ti| £ 'm|L] ||V. 

EmdEera ^Kuritld L'il, f^n tpipci^i-.-.; luiii^biin-taAliii 
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ank handle kicked hack and struck 

a hard blow, / wa& badly bruised, 
ijs j 5 Liniment som relieved the ache 


F OK. the Sltffntta isf t-nn^- 
c^ntinucd hours &t the 
wheels ’’auto leg*" and the 
g tit end subnets attendant 
upon hard driving, SIobji's 
L ittfemiit is wonderfully 
effect i vtf in pired^dii^ 
prompt, tboroug'h rchrJ'. 

A COualtcr- LffEE-JnL, lL Soon 

Ecattcrii tht cOmrestaon stud 


/art-nnf-rja-t-HS Without 

bwi* to thfc stiiaati*! part, 

Rringa a emuinr! i ng tinglt 

cf warm t clicf fronio i3 os ter- 
nal aches aort pains— R hen- 
marie T wiri^c&p Scintita, 

[_iu:nb;j: : ;o, 1 Nf Ji;il ;ia t 
E very mitosst :-lar:n lI I ktjc p it 

3 1 indy. Three mswea— JBe, 
l", 1 ft, At ail drugp-L&is. 


1 1 y tillin ' 11 i 
■ i, , t i nit| in nii mi mr fii " uni 


«• AGENTS *60 WEEKLY 

]tol>i ntj!iiri Fnldinpi Hn.iL Tut. IlihT 
Sdlrr. Ctart* Mil*, m> hJiiiribiia^, 
IlltLc rjfiwr W inprJiL lil iHiuliiJ^i 
Tobin into umnl ! mis. 1-uLr Iriiuui 

lldlhri. fir ! h I Lit 1 llTui E ir= G i|:inn 1-n-iL I D Vubra. 

K|ll :l aLi*' uuily muiLew for frn I li*' " rtrJ-. 

ROBINSON CABINET MFC, CO- 

SLDB Fn< E<ii-ki RuiWLnin Talirtlft. 




th-on Household 
Cement No, t 

IumimU^' 1 l££ti r m Li. 
a T lirv.it-' ill imii-^. Ftu. e i, I nr- 

I r.ii- -. ii.nk\. JUTIIIj.- 

I tiMn?Sy with 5MOUTIWH8 — □ 
1 lull Ly II Vc 1»U r 

mrtia_ 3. a ■■ ^ J 1 

. 1 1 . : nil — I 1 

^ i v> ii - 1 /i ill i nil 

,.ii ii ill Jffl'i 

L I ■ :i E J K H r i | J^/Wl 
J i[ Jl Tr* lVrsl. ■ I/-' J, | I 
A nr I in ri' .IIMC ■ I 

PF |-.Hikh l I ( 
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Learn Piano! 

This Interesting FfOfc Book 


Ii. | |)dm L'hicmiIht L I ■ J i ■ £1. &*>r,j| (Ui*| |IJj.. Gnlu, !4 ■ ,: 


_ 



-ft mid C :li 1 


.t-iir.il R 4 1“ wi ■ h J 1 
J.: a ■■ .1 "J Until l\r- 


rtlrl- rJ ll* 


1 Jr u|«T d»J«3 n im h 111 imiiL-H wi 
. b rur+ h- Mwmu mm* ■ ■■■■ 

L»-. J3 H N>r|.|... 
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tn two garages hi my rcrigfctHirliOGiL 

The fiir^^ oIkhc’i velI knis wore taken 

during a wnk of rather warm winter 

h vi-a i b? r in u typical frame garage, 
which wns. nal phust iTOd. but Iwwdcd 

1 1 pi with sliiplnp mi 1 1 dding. On tin 1 
south Ritle of t-lip HlmctuHS w as a larp;r 
•:li>ul>lc ftet whicti. fitted nrmo km 
ri^Jitly. till the west ll stliadl diMir willi 


30E J!,Ti M T*J Vt T'l F JU 



The diflerence between the nutdoTT 

htwipar jLture ondi ltLhl of 3 frame 

gacugfr docs not vary j.p]>ruclu.hly 


ghitt. in ils ujjpcr half, and on thn 
norih a small wuidw* 

r riic otlier jpLra^o wx< vejy wimidy 

lmilt, nH RiiiiLges go, lN:iuji etunen 

miiKUt-ing uf 1 1 • cnaiH cjf ecmetitp 

and -ceiled all over indite. The large 

slti liiijj; dcwir Utl ihn ninth tilted 

lociMply that hiiow sifted in one night ; 

lint the < Ii Mir OIL the east. Raid (hr small 

whitlows on tlin win tli anil west fitted 
ray well- I hiring the week in which 


5UH M TJ -Of EH f VI WH 



The tempera, tOr* .tl a HlUCCH fiBru gi- 
whs feimd t* avcriigc fo^riecn 
degrees warswf thjm ouldC^rt 


observation* wm: taken pi tfciis gLuagc 
i he Leinfrtjratures wn;ru very imicli 
lower. 

Ill the Frame garage the diJTertMme 
yarl^l from half zi degn-e to six ile- 
grL'L's wanner insidr the garage than 
outdoors with an a^TTnge of two and 
a half degj^e^P whilis in Ike Stucco ga- 
rage it varied from ton to twuuty do- 
or in i averagw of fourteen de- 
grees warmer^ — fL A. Lovisi^fu, 

A Rubber Disk Stopper Will 

Prevent Evaporation 

T O prevent Evaporation from 
iiioLstuiu cnterinR wiL3c-oeckerl 
^iTew-JUfp bottle^, Hiiefi as sh-mr-canJ 
colon! and Ubrary paa te am sold in, 
l he following I'cmedy auggestecU 
<hit a rubber tliskout of an old hul- 
w r ater bnttlrij rubber or other 

piece of situp rubber, ami inwrt il in 
plact: of the can’iliesird nlisk t hai comes 
in the vover of the flontfiincr, 

Hv t al" Lsajj. this pjecu-union the con- 
U-ilis ml Ihn liotlle will lie ^ kept in 
iwifeet eooditiom— A> B. W i-^iEi.'EiL 
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KODAK 


the g'ift that helps to make her 
Christmas merry — then keeps a picture 


of the Christmas 


1 'EASTMAN ICO DAK. COMPAX^, Roohesthh, N. Y., The Kodak City 
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T^EPEND on The 

Florsheim Shoe 
in these days ofunccr^ 
lain values and you 
can he sure of a defi- 
nite standard of style, 
quality and comfort. 

Con skier ilva uvar t 
tide rfur pt^e per Jwfr* 


mark ^FSorshetm." 

The Florshefrn Shoe 

G HIlpLiUy 

CHKAGOl U+ & A* 


i'C ! \Jil^C= 

■ Tim*** 


The 

T^4nnfl 


I 




SF8 AJ ILStfSW 
TRAFne 
RJSPTEC ™s 




TRAVEL THE COUNTRY 

SI 10 a Munlh at the Slfirl 

Hit ULTiUJVi lll'i- Ithrf ILiIIahp TnFISf In- 
rpwtw. Uh wkr-HpJ nhmCjiuMta Lm 

Ur abiil iriilriaBn I ■ r Ehr wnUIMU 4 ■ i - 1 1 .■ 

■in. I Li II pi ■. i T ivfVa hmciivi mffc UIh 
Ml h tw 4 --ip Aficnl" twin* En 4 vcy«n '4 <F p 

rjMirhf jnlilr. Tlv/ ti fc ? rl Willi MWi- 

itii rci|>?3ii!il ikr 

The Dram nd Todi: y Ls Great 

I^lpUh nifl u* r a»#cM Ter ih li i^l-IYiiI-ie - 


rr--liiii-ri4 


kS ililLa.- Tin tf rrr hru^ t*u j lull# 
nllh-n ttui tHiL 

Jird Bcjinui Irainiq iutilnti, 

HuHilfr, ». V. 

onPORnnunr bmwv 




IIOW TO MAKE WIRELESS INSTRUMENTS, 
A link Yii-.-.t fully Jrtcrifie* the icwBlnKiJiu 

ne lpdirLi; wirt-ltl* inal-m mrn!i bckI i i - i; ■ : i = m J uiL 
ihf thing fGC (fie Illuali ited r Pike JrirtL- 

E nH. i.Ji. Dep-vrtcnrrafc , Pupukr St-iriLCE 

Snn-thty. i''J & WaE 59th Stfcnrtt, Knw V&tk Ciiy. 


$5,000 Scholarship Offer 

Seniors, F)o You Want a S500 Scholarship? 

Read Popular Science Monthly's Conditions 


T HESE SchoLurBhijjH are open Id Senior* in nit Hi^h Sell twJs and Private 
School* in the United Sumps, a* explained below. 

Named Of Candidates, giving their school ufid their home address, mast; 
he mailed to the scholarship Committee, Popular Science Monthly; 

West '-Nth Street, New York City, by the principal or btadmuter of the 
schrml on or before February 1, ] 

The Scholarship* will be awarded to the rsin-ri id ates passing highest in the 
examination on the important new scientific inventions a n ft discoveries 
which h-avt 3 been outlined in the Popular SuiENuE Monthly 'h Service Sheets 
during the current school year. This examination will be given in the candi- 
dates" own school tinting the last week in Allay, 1920. 

Winners of the Scholarships may select any Technical School, College, nr 
Univtrui ty that they wish to attend. 

The $o, fl 00 will be divided, into ten Scholarships of $500 each. One Scholar- 
ship Of S:?00 wnl be awarded Lo one student- in each of t he following groups 
of States: 

New England Group: Maine, New Hampshire, Vermont., Massachu- 
setts, Rhode Island, Connecticut. 

New York Group: New York City amt State, 

New Jeusey and Pennsylvania Group: New Jersey and Pennsylvania. 
Mllt-AlT.ANTCr: Group: Delaware, Maryland, Virginia, West Virginia, 
Kentucky, Tennessee, 

SOUTH Atlantic Group: North Carolina, South Carolina, Georgia, 

Alabama, Florida, Porto Rico. 

Great Lakes Gkouf: Ohio, Indiana, Michigan, 

Central Group: Illinois, Wisconsin* Minnesota, 

Prairie Group: Iowa., Missouri, Kansas, Nebraska, South Dakota, 

North Dakota. 

South Central Geioup: Arkansas, Mississippi;, Louisiana, Oklahoma, 
Texas, 

Western Group: Wyoming, Montana, Colorado, New Mexico, Idaho, 
Utah, Arizona, Washington, Oregon, Nevada, California, Hawaiian Islands. 

Nature of the Examination. The- examination will be based on the topics 
In the Teachers' Service Sheets of Popular Science Monthly for the 
months ot December, 1919, to and including June, 1930- 
The questions will he prepared bv a committee of well-known educators 
who will determine the winner? from the answers sent in by the various 
candidates* 

The candidate pacing highest In the examination in bid group will be 
declared the winner of the $£00 scholarship for that group. 

The examination papers Will be sent to the Principal ol each school in 
which pupils lire to compete. The papers will be sent in a sealed envelope, 
which must be opened in the presence of the candidate*. 

The Principal of a school whose pupils are contestants will be required 
to make a signed declaration that, to the best of his knowledge and belief, 
the conditions of holding the examination were fuliy carried out, and that 
none of the candidates received any aid in answering any of the questions. 

The purpose in giving these scholarships is to popularise science in our 
schools by encouraging the student* to apply tbedr elara-room work to the 
practical problems of the outside world. 

Tho Popular Science Monthly reserves the right to publish the answers 
together with the names and photographs of the winners of these Scholar- 
ships. 

Scholarship Committee 

Popular Science Monthly 

225 West 39th St, New York 
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Blue Buckle Over/ 
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EG-ULrAR m&n-jab-&v*ralh> — that's whet 
you'll call Blue Buckles! You never wore a 
work-rig that struck you right in so many ways 

as do Blue Buckles) 

Blue Buckles, first of all are cut generously big 
and roomy. That’s why theyVe so comfortable, 

and one reason why they last so long ! Oversize 
at the strain-point saves the garment! 

Made by the best Union Workmanship, Blue 
Buckle QverAlls and Coats are perfection from the 
ideal wear- weight indigo-blue denim down to the 
smallest manufacturing detail. 

Blue Buckles are built to give a great service 
job and to make their return to you far exceed 
their cost, 

Jo fibers Over All Co-i Inc. s Lynchburg, Va 

Ldiweil m i! n M f SC tu r er.r 

of oiwotis fn f he world. 
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BIGGER Shoes! 


N O matter what kind of work you a to 
doing no^. a &ot of 1 Iwae great home 
Study hooka will qpickiy In h yuvn fur 4 
kj^aaftryntL better pitying job, Wo will send 
any sot you select for one week's free ex- 
amEnation, end! if you want to keep them 
you. pay only the special reduced pfice, at 
the rate of 50 cents a week, This us your 
opportunity to make more money— grasp it 
NOW. Use these books and a little spare 
time and LEARN TO FELL BEGGEEt SHOES. 


Pay- Raising Books 

at Greatly Reduced Prices 

l\MriM>nirr nrwi C:rbi»l|rjir 1 liir. K Ti>toisrf*. tl 5 S 

Wm- ta.^L— bJnwtLH.ro 

run I. i k r 1 1 LCm - 1- 1 11 *. 4 vtfLv-j- &(® s^h- i, :?■« 

|*ffcPW. WuHjH.. Hfrw E.H 

fflp' llfwnllffn nml InxiiiTA^^. 4 TolimH.]roo 

rfflRM.fBpflimiH, , . .. .H n *w 3 i.ro 

3 .H'l'l rl -11 I t.lhL JEII’-Tllll.-. K L'. i 1 1 1 1 1 . 1 t- , !WH pJkJVF 

EWlCl plrtUrLM. ViuM $!■!■ jM . Iw fij,#) 

.\UlriBUii>ll>- Blhfliirq'lrJgiE. ■■ vuiumei, &fU 0 |unn r 

mropMuM. WiiutlL Xum ts.ro 

■- 1 . 1 . ■ • I , ' 1 . 1 •• hhr*|t IfTjH Btl i PP , * TOlUfHrt. lEKO pi-ivl.. 

Hffl rirliiro.. WwW.Wl U.FO 

Wn. i n*ir?i*^Tloir. T I u rm-«- mw 

PUTVH, i»nlrcnrwi Wjji E-L H J 4 pw SI M 1 

mid I'r.jrrilri 1 (with n .iiliiiu ninm 1 ! . Ill yiiI- 
Qttrttv *Mj PMr llliiFtmLHl. Wui Muw « 4 KI 

Tclri 4 ifBiiT ii mh Trik-EMiikiij 4 vvlumia, US 

imRV- 1 , SHd plKUFCf. WflJ 13 t.nL. 4 -. M#W I kHJ 

h. luLi ii 1 1 ■: * c i p i i n 1 1 i» tr ntirl Vf-ikdl-iitliWa l«tfn 

Ik -4 HIP, L*M iii-rluri a Wmm «■! . .... Hum t-L&O 

rrAPElral Imiini 1 1 ii it- 4 tiiIiiiiilv, 3 M& fuul'h. H# 

EdtiftML fife. Wn* IW.OflL Mtikf ltifl 

Iknkwlrih-, 1 TPlmnm. IP 1 pnj 2 ^«. 1 W 0 Sftfitlirffu M M- 

liruiLa, Jsrlii, W nfl 14 ,^..; »tr...NVf H-» 


Send N© Mooes? 


Shipped for 7 Days’ Trial 





Write tlu? name of llse books you wane on 

Che cannon ami .sal ii imlny. We wilt :#nd Ihe 
L'MCij it - 9 nc 4 + t y jj pes utiLec: , rind yu can. uk 

them just as if they ■“■ ere 
your awn far a u>bule 
week, IE yen decide yen! 
don't vrantlDkeep Lbun t 
Bend them Lick nC Our 


I 4 


a WccK 

If toll hke the bonier;, as 
UiDusanrl^ ni echi-r men. 
Siave after examination,, 
just send in $ S '.HI You. 
circ send the bu ur.ee of 
[ lie- special reduced price 
ihe same iray— E.ffl euck 
nion:;i iEJJcenttf u week I. 

Fitrr rTaftf iw 

nuirtfe-v ihw, 

.1 r.dtHT jnh 


y.rj If 

micC ic wIkU iL ■.-.i^.mu. 

l fir -L'I'J'L'Ih H'.TL'. 

American 

Tec h nlc al Society 

Daptr X- lirt . Ch 1-^*6* 


S n trl:*d Tetnleil Efidriy, fitpL I.in.,ChlcisD,tl.fi.i. 


i 

t 

I 

I 

i 

I 

I 

] 

I 


PkfeH> *: :>I (3K Irt Off I.L 


I I II II Mil III 


n 1 1 B 1 1 


. Bl.l .l.fiBfi 


iiii. iiiiii him * ■ 


l 

r»- 7 WimlnprfKHi. h I ■ : 1 1 1 ■ 1 1 ■ if fhufnii fn.lrg -1 . ^ 

| '■III 4 cnminf elm brPDtui L lHTn^»i u ii 1 7 and, ■ r hjL u ll , ■ 
vill und f2 within ? t ± lj# and. Si 1 :vch SnCmCh QhlC] I | 

\\mmn paid thn rp#vnal prim ©f I ll l dccfdt ■ 

iHaC.lE»ka#piliu houbi 1 wOl WUPIl ifctra At ¥t*uT «■ [| 
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Show-Window Tire Contest 
Attracted Customers 

A PROGRESSIVE and energetic 
1 ire: tinnier in a Middle Western 
I uwn mfide a special effort to atlraet 
the attention of the public lo his Jitic 

of goode* On a display ytanrl in Ivi^ 
wicidow lie ri^i^eil up an automobile 
wheel carrying on iU rim the lire he 

By means of a si nail motor 
and borrowLjd worm-gear ^[hIowii 
nifH'lianisin, he was a hie to redu.ee the 
^eed of the wheel to about fifty revo- 
lutions a llkinulo, A round Lvallu:? 
belt ran from the pulley of the worm- 
gear to the b^iek huh of tbs wheel, I 
vvliieh wajs dishedj ita'ii through a dot 

in the floor to the driving mechanism 

bclfrfL r 4 

Tlie wheel was rigged to a speed- 
ometer vdth its face hid from the ptih- 
]ie. A display card aniumnced tliat a 
nflfw tiru would be given to the person 





■ttriHEL '5H 

t^Ki^ifiOri 


iPeLDOMtTEE 

FROM -5IC.KT 

^VKSELU XTAhiP 


3 LOT \H FUOCR 

■*^1(3 M GEAR 

STJP [J pwH 

t-lEC H fn Nl3?-1 


Tbh Liovtl tire display fee n. 

stiow wi n lic'V. - Vr" Ll 1 attract rjil- 
riiti&nnt cLi4.tpmcus tu yutLr store 


who eame closest to guessing the rcail- 
lug of [lie apoedoenster at I he ead of 
the week. 

The lam die r of new customers $e~ I 
cured more than paid for the ^xpeoK 
of the display. — Dale Van Horn. 

Why Not Make Your Own 

Solid Alcohol? 

F OR household llhl' solid ah:oliul is 
fast rcplactng the Ikguid article, 
ns it cam i.ie himdled wit Inn it danger 
i n a ri open eont liner. At present t hem 
are numerous bmuda on the market; 
yet ninm of these! wv lwif t-fu than that 
hvliii-h can be made in the home at a 
cost much less than that of the eom- 

merchd arlide, 

To one pint of dokiat ureal alcohoL 
add as niueh stearic aci(l eis will <lift!- 
snlve [u ii whilo llm miltLure is gently 
heated. Add a fcu r drops nf pheitoi- 
phi bali'iiL si 1 1 alii hi, mix thoroughly 
with the iLK'lt, and ndd. drop by drop;, 
enough of a strong sodium hydroxide 

solution to give the j i li ' 1 L a Fami pink 

color. Let tt cool and harden in a 
fiat pan, ami after the mass has so- 
lidified cut into e idles. 
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Your " 
and ALL 
Your Trouble 

E-ridr-nctl— J, T i-iLi iv. lmI 
3^, ^ miltis on &E aXwe II 
ilemoniitraLiDn with 
U„ S.J. Carbnrfttor— 
!l2Vi fcn i I L"i piyr gallon 

with Feud. " 

M. S.SiOttf Ja L 


U. & J. CARBURETOR 

Doublcn — OlifitAlklii^d lb 

start cox la Wtiitibcr— N& Triminic. 

£nllnely N E-; w principle- nat a irDvinp 
pBtl — Simple. I3 bh the Ftp imr] Frtwcr. 

50, 0W us-rin. Kcfw p^arlj far 

I’orl, DDdjfl r M»iwr| 3 | CHfg?r|pTid r 

TS-DftV FREE TRIAL 

Money-back Guarantee 

PEALF-R3— Sts-ttciriB, 

TKif ”U. ■£: j."' Ht‘lla £»n dftnonHlhdllan— ifl- 
Hlallud ip thirty piiuutu — some g l> ud 
□p#p turitt-jv. 

U, * I. F0R& TIMER will Iwt as 
Ions ax rha car. Price 11.35. 

Lb 8c L CARBURETOR CO. 

Pipft^08~Hn W h JlCktfln Bhd., CHICAGO 


EASIEST SHORTHAND 




iiibfiln^-n-irfnwi Fh 

la an" ""Sjti'iij kaijJy UMpift i * " 

\ ■ r"«r»l ■•TiiHni. ^ rni dniikii, 

asgssfrf^ 

Mth*© 1w p-rTn-i'.ll Snr, Fmmkm 
mm l£ Irst inrn, birilurpi, lidp 
f-rNUiiillll dfjfV. IlUr I b”|- Ii ITif 
r-rcfiai^fi ixr i u«lrri"i aid lb 
p ™ii Van (nAm». IHi h r.nyni. 

H-choate; hp fablte ar.l piTHAi H|! ■MTi" 

j — ii ! In ^ ■ Ti’i 1 ' r idJ )' ^ Jj 

H-ndbvn ™iih T#PE±bsiiali ri m. irtuicul^. Ail Ipm ■ 

H.I H A I riri ITriTUTE, £I4-|tH_ SpMpd r. HEW VGfife; £( 


■■■tmitijI 



Learn How to Write 

Short Stories 

P italic?, plLntnplivi n.ii> I r^Bliire nittritB. Van 

nri k'jm 1 f>w Eu wnlml Irai in l|HirL' Eim". J«K 
Lvh^vrl *4 k* ++. Hr Bnl OLlirr firr> 'H u ■ it*h+ t>lf C «li> 
cur tww !> Iwimliif 

nnd Mbcfl «Tihr m f ™ nr; PC*rn h non, 

Write fur tm bcdX 

I HwnJar lim flifli, Ii 1 ». Daal 13^1 fL Pvrni, lnd. 

I 1 




kJrBiiwal C 30 UMh — CM\ 

■LLI)“»« HCI. 
d^ncfl B Shlf ard irIU 

lu- r . n.i .1 !■ tj - l:Bip- 


* - J ll*xi«d"V¥EhB 

-ii 7T- ^fncmilty. 

11 ■™*« how Cu r+L-rEi Ur I 
lni.rv| U-i'lkL AH M-aut Vmmi 


Fr#d-nri c LnDf:llfl+ J.ickflOr^MiiQh. 

I. I J J 



The Police Key 

ifr-nri- icrvicenblp m-BwlKilF bundi «=4 «rrJirw> 
kc-.h-a: Ljicrii blinurt ^embir.H: ti-fI V lifrUic-i 
ownnr h 1 ie>uI-:I Iij.tr cue. Sent puiLpxjJ. 

Teceijrt □! 2^1 ir^fU^ thr** iar -wfiniB, 
iifciy K -r.h 1 E lukk-r tret vfuk 1 1 . 1 ry ktv- 

Shar pe Mfg. Co., Pater s on . N. J. 


THE CQN3TRUCTIDM OF SMALL 
ALTERNATING CURRENT MOTORS. 
6y A. E. Wn&oriK of Elcoiririty, 

Erpwn UnLvcrsiCy^ 

Th5a b<>rik rerntnim; «:nEppEtt(! instr^i^tinEi 

for building small alternating current motors 

Ln Kvurp] sizrs. TIlb U pjc i;l iiprcnuiiy 

with thr- heBt imn uf acVu r cn and can be 
ktd out by the amateur for making use- 
ful Lni.tnjvnrn.ti. 

Price sxwtp^id, fliJDOL Brmk rroj-jurtment. 
PtipaUf Seicnce Monthly, 125 West $9Lh 

Street, New York City. 


















AK.1NG awkward 
angles our of the 
early Christmas morn- 
ing atmosphere 1 






/ / O W that law -oft -luck feeling 

J J will p&td off fits mind when 

the happy -h a iuI out -happen s 
Christmas morning; and, his kuen 
eye sights the stage all set with rhe 
pound crystal glass humidor of Prince 
Albert tobacco gowned in the glories 
of a radi an L h o 1 1 day r;u n how ! T u rkey 
Cakes to the tall limbers Compared 

with the iH-star-foas C you spread ^o 

temptingly before his smoke appetite l 

P RINCE ALBERT, for Christ- 
mas, lands on & man's tank-of- 
thanks like a spill-of-snow when the 
sleigh-belts are rusty from lack of 
jingles! P* A, as a matt gi/j is thy 

Irigh-si go ? the last Word, tile direcCest 

route to Iris comfort, his contentment. 
Iris smoke-happiness! It’s the touch- 

thar-Eifts-the-lui; that takes the awk- 
ward angles out of the evergretn-and- 




holly atmosphere and makes the 
whole family on both sides think and 
talk in one language! 

V OUXJL enjoy seeing him fuss 

his old jimmy pipe, jdl-brimfui 
with Prince Alberti Or, getting A is 
“rolling his own!” Never was such a 

ciii^s cigarette as P, A. 
supplies. He can smoke the limit 
with Prince Albert for it rati 7 to h u 
tongue or parch hts £ hr out! Our ex- 
clusive patented process fixes that! 
He’ll j ust wa nt t o get thi r ty«six-smoke- 
hoiirs out of the legal twenty-four, 
ihaf i ail! 

^ILL his smokccup to overflow- 
J ingl Prince Albert is the glad- 
giftj the holiday ^hunch that will hum 
him a sin ok c te^de, te-dum Eong, long 
after Christinas is but a merry memory I 



jyRINCE A f. BERT it 
t afotf sofcf ?rf hand* 

XJtBfi f'-i'ii ■'■' .2* ,:i ' I d 

f-yund CjVj fimntJjsrrs, a'n 
tidy rfJ liru find itt ttiffpy 
•yd & flgt — rui k t nr- u r r^‘ f h 
iwj 

It. j. REV SOLUS 

TOI1ACOO CUUPAK V 

WIcKl^l-SllcTT-., K. C. 


* 


H 

f 




4 

1 


i 


I 


ft. J. i«-#h 


■ l ltSTILhr lllUrfT 

•j I >1 ^ TOL 1 lidiS -Ca 


the nations! Christmas joy sm©&® 
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A re you tired again this morning F 

T TNRESTFITTj plumber — 7 J.: 5 t for neither breakfast nur 

ihion of a tired day —of 


OMt— noLtmlg DUt a angary \ 

I don't kth>w vhafs conic over lito 

TJlc- Kl-raily ^fltid arid f-h'i'k- ■'■{ ^ 
ty-htil Oifct tuf? itHirveH 11 rmurviS, Shfr 
ii nc ji;; jlL i lii; in ih :: ocie cl, 

— aiu! lU.it MMItB ^jiUi1iTigi':ll. 

F .. i r, Hi Sir iriUsH'jl Pu.rk.IT, lfcw 

write*: "ISuuftBmi b a true foo 

mcrr-H^mg tlio entr^y *11 


n ir 

>TONlC 


AGENTS 


** ««nf 11 pwr < fej.q ..ri. TITtCmIS 
hj Burinr l-canrornir 

G »-"■■-■ n c *-r*d 'J 11*44 it Dnia 
iaunh 4 I 1 * uui| m*m e H |. 

•■■•r- ■ r-vTiT Lki ■ laVT* i j ■ i TlmfeuA. . 1 -H? , 1 ^,. 

Itrri^r Mr-rips r^S fi-> '<4 I T r. rin iru--l 

•1 ITinjl k. liiMi ri-1n.r|i b rn.tr ■ h i = 1 Mir i hi- q nnj r.- 

* f r-« Nr N- « i n cs f ' ■ * t ^ » r» . m fc I r jp lSt h u 1 «j- u 1 

cm3lr |.lr4i'luJr fi.-l — r.l BiwrB.N* |> »n N--TT- 

Vl'i'liiil I *JU " J J* r,nU r L P JB 'U" rilB ' u— ft.lfiu Cy 


B C. L>!d and. Silver Sign Letters 

I'uW jEiitl [eqoIh, um: ■.■ WUiUiiIM ■.ml c-lakfe 
mr;j uf nil Ulidr-. £-T i> f- .E-<i Klirr D-:vl-4- 

iu.ry. A nvariQ em pm rh.->m ml and nukn 
rujhi- ileum, kb c-surt. 

$JG.M t« $100.00 n Wee-tc E 

Ti'iil 11. 1 1 >i-n i!>ULj.rlir imdje-flp ifkiieCalt 

in i-p REi>.- -.-mi iii r -. . Thera ijablpHlcirisml 

tor * I l.-'i^rlnR: In everh' n. fleuil 

tor ■' r SAmpliH > ml rul 1 pti-r I 1 1 eyi t s . 

[.I Im.tiiI O |T V r LbOtACESl A|rfi Li 

METALLIC LETTER C0 n 43 3A N.Ciitk Ss.,Chici E n 


3 fk 14 


?:qi. 


9 CORDS IN 10 HOURS 

Jfi icLtih n:if — « P'S! * 


^l-E-l „ 

Ulli L| 

t-L'-,. 
J-".i i * a _ 

“■ 'I ■ 


PfOCTIBU!. 1 1"- E (S£l WTPITtfM**- 5 IMil . Fr , a .d 
EiirkukiP- SrEal ^ r T IlfilEciliIac 71 ]^||-tiBir..ii L luA'|tfhi 
Ba>! 1 3 1 ra I, 3appj ■ ctik'p 1 %■ Jrwpl vnkr ce!i jymrv. 

fql^t iiJfilfli C*.. HI IHI Hjribir Si.. CMhii, U, 


ECONOMY TIRE & RUBHEfc CO 

&*.■£. 37G1i«a*W, IStJb St. u ilO*CC 


What 15c 





litd r Mlfifl #1 1 ■* In jMUmp« r .»r win ""D brla 


41 - RE rjihr.r. !-rr ll 


M u g >■ 

iwiin phiIJ 
ration 


L s r-n uflgL Tb* ruhr.^Jet It An ptMMl^l n ittr ft*; 

UM i fwin. bf -ha 74iwn] h MMP iNai CHin!« ifl ihf im nl QrjPLnlil a^nt, 
arlli iTri M-Ltbi mil hcJf ihi uuih^ mv Lr. .11 27lh rm. Thfi p«p« li 1 !* 
v .ik ■ . ..I b-sie>iy.bb che T-jrir i Ie qhd hui:lL a F-r J r. 1 1 tw avu l tv f»*™ 




m-i Kali- Jg ju 


rjnri ■lil. I. ... 

I'-BLhikJi-r 13 


i UL^rraiD te 


m n+iBt li r« 4 hr un la iriTTirrJ. lI L^c luM-rxiJcnt? it UiTiC n.mcji lh^iijS 

la i-ni m MiitljOii fwru 

K i lrJirlp, | jJ r|a , h*l-Pl 1 h -hnj Lila. £ci>± 1 


■npoiL , 

wvut niEiiia. ILteiv --anl /.L±.-™rir. jpje honc^hiAhvn«Hr rillil.y, fu^njuiir.i; - ihr l^ihi.r»Lcr a >THjn ll jpau. 


If ic- hPi-jHiihi^rnt mlrtri Like a • m: h ..jJ H 

v irai ^ 1 rrlhllnctar. di)i 2 J ( WW*HiPB N 1 


Wind the Anchor Line of the 

Decoy on a Cleat 

T HE duck-husiter who baa spent 
wiKiry hours unanarthiK I he wet, 
perhaps ky r author lines of h is decoys at 
l ho end of r day of sport wlSI have h5s 
hhatf! lightened by the tlevite suggested 
herotn 3f nstead 
of l he iiffual 
sheet of ]ead 
Lurked to the 
bottom of the 
decoy to rruika 
it flout up- 
riffht on LLtt even 

keel, screw on 
a tarjje jiilIviiti- 
ized iron elent 3 
sue h as can he 
honEht iit- £Uiy hardware store- As 
each decoy is haulod Eli, wind the anchor 
line around the cleut. 

In this way the 1 nes ar^ kept from 
fouling each other r and no untangline 
ia necessary.— C 4 L r I^thkop, Jft. 



The anchor line is ami- 

pty WOucici un “Li l lIecdv 


A Concealed Laundry Chute 
with Double Openings 

H t)W many times have you gone to 
the already ' overflowing doLhas- 
hamper with your arms full of pieces 
of lineu, aud tried to stuff them down 
into it. finally throwing them down 
behind the hamper? 

To eliminate thiu annoyance the 
Writer provided u chllte F which in- 
(fcnlously concealed, by a wall scat, 
and he passes the idea along so that 
Othem may benefit by it. 

The dlu-d ration clearly shows the 



Or warp? yau tuiv<? sec n homcs-equi-pprd with 

laundry cli'-itcn. Why not miLkc your own ? 


scheme. A represents a neatly up- 
holstered seat made in one bedroom, 
while B reprosents a door constructed 
In t ho adjoining room. This method 
permits he dropping of clothes to the 
cellar from either mom. 

Of course the chute was merely ft tin 
o lining eut through the floor, but it 
eervofl ice purpose by saving many a long 
walk. -J. W. MOORE. 
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Stay Down 




B -* 






IT- — 


Ufte° a Week 
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He was putting in long hours at monotonous unskilled work. His 
small pay scarcely lasted from one week to the next Pleasures were few 
and far between and lie couldn't save a cent. 

He Was down — 'but lie •wouldn't stay there? He saw other men pro* 
moted, and he made up his mind that what they could do he could do. 
Then he found the return ibey were promoted was because they had 
special training — an expeit knowledge of some one line. So he made up 

his mind that he would get that kind of training. 

He marked and mailed to Scranton a coupon like the one below. That 

was bis first step upward, it brought him just the information he was 
looking for. He found he could get the training he needed right at home 
in the hours after supper. From that time on he spent part of hit spare 
time studying. 

The first reward was not long in coming — an increase in salary. Then came anoth 
Then he was made Foreman, Now he is Superi men dent with an income that 
independence and all the comforts and pleasures that make life worth living. 

It just shows what a man with ambition can do. And this man is only one out of 
hundreds of thousands who have climbed the same steps 
to success with the help of the International Corre- 
spondence Schools, 


er. 
means 


n 
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What about you ? 

Are you satisfied merely to hang on where you are 
or would vo u, too, like to have a real job and real 
money ? It’s entirely up to you, You don’t have to 
stay down. You can climb to the position vou want in 
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Tij* -duT t*wmr 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 7 e&9. SCRANTON, PA. 

Explbln. wilhmit flhl j-st.ni; mi, hnw E can Munllfv fbr Eh* LH.U- 
tlnn, or In Ehu .inh.-rrl, ftr/arc vlsltli 1 muu-h jf. 


I.KITIIti'iL hMim-MI 
_ I* If Lii If l.lwh liny in-i hivll ■■■Ti 

□ I 
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the work you like best. Yes, you can! 
is ready and anxious to come to you* wherever you 
are, with the very help you need. 

Surety when you have an opportunity that means 
so much, you can't a If or d to let another priceless hour 
pass without at least finding out about it. And the way 
to do that is easy — without cost, without obligating 
yourself in any way, mark and mail this coupon, ^ 
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"Do you know —you f ilti-crp flud Frar.ith' 
ces — li'. mjjII v' HOW much that boy v\ 
uvmU n bicycle ! 11 Let me teJI you. 

"I'm a fathtfr-Hfld MV ■ bb 

cy-cte. Bui like many fal hurts. E le-nfat fibE- 
licijj htm oil iram.Ch.mlrn.LL 5 Lc Ch rsS'Lnhas, 

"Fipnlly, LAST Chriilmu 1 tuoughl Hi m 
d bicFcle— UltL 1 wi*h you could have neen 
ihat yciunigaLcr CbiirfhEi-pa irt-rtrtiaog. 

'There in the middle t'f lb*: laniu :llnod 
hiv ILfw '/.I’ai.k-.n bike-- bright fetid fllusi^ 
mg. And au wm bin eyca, 

"He -walked jifuutnd ifc — studying itn ple^ 
]i |< kc:. I Ti.'i ii every an gle-“*sid IfilvditisriicW 
uiicid- »it every &t?p. And inrfj-LESul ol 
everything fetid rvtrybady— in hi* 


drlisliE'*— I heard him Hi'iniji ta hi |gi*elf'^- 
over and nver; 

" J I t-fl alm-frfl too F-nad lo be !f EiC — fe» 
Steed tn be true. And I wen’chavo E&bvr- 
tdw ridya- on Jimmy ‘a hike any mere— nr 
get nlf wfo*n*vtr M t-rdl* Pile tg| p 

” I dmnghE I knew huw raiurh ft h^y 

waiil.nl ft bicycle— but I NEVER knew- 

<sn!il th-nf CkntlmiLfi mcrn.nrr. And my 
3 ey win lemipe red only by the riouMfelt 

wiah that 3 had REA Ll ZEE) tbu lug^inga 

1 3 1 ■ l‘L bi::*Li"ije Jl huv't b^iLM ™ and mode 

hi in THAT h w* he 

A 3 D eg fair oJkyztc will make YOUR hoy - 
err anyhndy — chappy THIS Chri^tmojt — 

Utd YOU. t li m I See the JSaylun dealer in 

your comin unity— er WOEr fuECfetaltt'tff'L 



Cpefti DctA-i THt DAVIS SEWING MACEfllNE CO,. Dayton, O. 



Here, Ril! 

-d Lutfen'Svri/f fix that throat 

A clear neat pnii ihroftt ■will maH 
forking tinder. Wurktta In u'A 
Ln Lh ::;1 rLc.*; pa a Lud( n’l. the year 

rpuni, A (>rptEctj:pFt in damp or 
dtiaL 
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The Saw-Tootli Platform 
Has Advantages 

AN idle truck earns no dividends. 
That h a very clear proposition, 
thoroughly undorsloott by anybody en- 
gaged in transportation, Hence the 

mud rush to kwp thu trucks in morion. 

Any p-Iliei for Increasing the number of 

tripa I;-. valuable. 

01 Jtueh a ei.lI urr ls Llie auw-tonth 

platform shown in t he accompanying 



With this type of platform for load i ng and uts- 

i'. Lidii ig LiLh. k i, ti liUW uu:l^lh j . .u:l 'u ■lLli i lixia Lc .1 


illustration. A vehicle run hack into 
on?- of the isw- tooth sections and load or 

unload from the side or the rear very 

quickly; A single article can bo removed 

or adjusted conveniently without un- 
duly disturbing the East ol the loud. 
The form of construction U particularly 
desirable at depots mud warehouses. 

Among the advantages ure u large 
platform, space and a minimum ob- 
struction of the roadway by the vehicle. 

Then, too, the aeaigmnjent; of a parti- 
cular space for each vehicle brings order 
out of chaos and expedites transporta- 
tion. In this way congest son of traffic 

Ht freight-yards and express centers can 
by avoided or greatly diminished. Any 
plan that tend.ft to accomplish such a 

laudably purpose is well Worth a Care- 
ful consideration hL C, RlPOELY, 


Turningf a Pipe with an 
Ordinary Wrench 

A PLUMBER, 

. on urriving 
at an important 
job, found that 
he hud iorgotl£Ei 

his 9 t i H e q n 

wrench and chat 
the work neces- 
sitated removing 

a pipe to get at 

the seat of the 

trouble. 

Being an ingpnious young man, he 
immediately hit upon a solution. Ask- 
ing the houEE-awner for a bolt, he 

uri wed it lengthwise and in.Hertod the 
h:dv r ea between the jaws of his monkey- 
wrench. Me then damped ihls con- 
trivance to the pipe and fiafily UH- 

wrewoft it. — W ujjah F. Langheech. 



7W7 riftLV^.3 

SHUT SOL T 

The ordlnftry wfench 

wilt lUrh L'. pipu 
Vr i1.Il l3:Ll; CL-uLri vnn r ij 
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Loose Leaf — Always Up to 





ate 


i 'll fewiurr atlases hnvo u: ■ :■ li r hopelessly 

They <3 m iiul allow tbo 

-atari . -vrit in 3 l i m ,1 -li r 


i>in o f 

i ' - nl Is of 1h-- 


pr: 

tJtc vilmI cJumpers that have swept ott^ i hr- furr 
ui lli n:c amlinmbi, nduKtiitHiliaiK iciilLious ui 

Equara 3 iliK til U-ri-jniry — I a la Lift I dug jli-v/ 
ILIll UHU — 4]fTftwiK||[ ru'w ljni|an1aT>" lilH's — tr-vn- 

3 : s I- hlI vcriH thn cfivstfoira. of people.. 

a wcmiBerJul irfri 1 ktmt uf utluft is 
ready for vim — anntW< that ki-t-fig, pace 
■Vi'iUi tl* 1 world! Vrw h Irons the pwRfl- 
mmrathc NEW WORLD [ 4 ^!^ 

AT LAB, ji sii]M'rt> fii-w il|i s r 1 mu rtf mu \,m 
fltut \* up ^ dale flaw nil J that can be 
krpl tip lii dale jli cIsm future. It k$ Luofe 
HJid l\. nrq-vifBad 'K’ith frinhmwini? 
jM|i]i Hi'tvkr that- supplies iirj.v^ revised 
maps wIkodvc r changes liftr u reu lv »■ lit r*_\ 

llonf! jm lii<- ilILiuj ynu Jihvi 1 bi'en wriiliriir 
htT— Ih'tv air- tl tree hundred and fifty pages ni 
finr-ly rcifjnvetl, Eiiigetmlr, fu]L-i-i iliar eij;i|xh 

ILtnl illLh'M.-r; 1 J I ! 1 1 mIn>V 111!' VI I III il HIT,' VI'H^rll I Ilf 

today with fill the rumt changes in <:very 
eountr}', Thin great new ‘v.tak conalitutcB ;t 

SOUTO nf liniL'ly j^-i ipriLfiliivii i It e i ■: i-ta - 1 3 i ■ — ;i 

araih li nf Milharitniivr information, 

J iiLdi day z aft you. read ynur Dewspajic-r, :i^ 
von Lolk walfci wvIE informed pcepl c almut 
nAficmril and iiitematLonn] affairs. an you fol- 
low the ooune of oonunoroe at boraa anti 
ft tumid. y?i ii will uppunriji.lHf' 1 In- vilIui- <if tin* 

NEW WOHJ-I.J J^K^c-T^al ATI Ah?, You 

wELL turn to it* jifat as v uu turn to vuut 

ilirttmtuify mid eocyvlnpciitfiji , to ohlftin c-KTCt 


7 

IT! 


A Few of the Features 

The ■ Crvu I t a iC nini'.L-n *zt fiilfc Afiktf maps -ran- 
IfllRfnJ I iL flfii-' KfltfMM klIIilh «?f t kr w-urad . Ui 
(jirrt.iL ippard.tr ukajia. ppj |li> d-rlad IimmE culpa. 
.V Rii|K-rli Eoltrrt Iimi r>f pliin i uji*urPiMC'd Irt 
b-xuutj ut ciRiitluni TTifclh printing* dia alx r.-r m-nip 

i^lvrli. 37b iTitn. HIk uf pu.dtr iif 1>W 

(■iCli4H>. Rltdi ilLlry-hLu dir p kb 1 -hILBi h ji-mlfeil I-ckiiu 
!'*»F IlKlff. 

1-Ltpo- rmmtrx -nf ltl« W^rliF P-ll«>Wik ^JeJ| turn - 
plDEB cptLiUiii r CiT. rlari? flnitf *11 D' 4 - 9 >[ *eiftl L HM 

■upafAU piipi ill l*ul.xn il , < JUriLO- 

aLil li Anil llir iiLTicr duw B.tud#a. 

Milll liflftr iiic. Ivmiilrlci mapi nf thn wnrlil 
ihn-n Jnrt Rs m ij J-.p>IEi^. IkrlLjlii i:-T land, 

annual ralnEall. rrif-fen AUmJal rmufly irf c^m- 
pcnfcun-, ilJki rl liui in-n i>f PkHurdl *-c*rt atliyn T 
™ .mu W| iiri'BH ci* rr.'flEi | <•«. >/ All 
ryiliLT ■p-iLIi iliifl-Bimca En nuMrlca.1 imllri, 

UV^T -.-Mir Ini mh r-:l ]>nd>.-HriE I nil imI Tikdfii^ 

"h'Vfl l.ip. MCll a>[ATe ■.»*□ lardbr blbLv xml dne liidLne 
p-Evry liay, tnwn a rl||*f, po«E 4fllte; bLI ralJriiBBlE, 
■inkrurhin rti^lrl-r ILn-rJ. bulll Limni, 

■ 1 UnL > ird IriLB. pwm arn-rir ATinir Nirian-. 

n^H CiMiilTk^, m-s . Pi i Ln. Snuxlj. TM ( a nJ 

t i|B map nf IJi -S. DihuJjIl* iniftr thUribiJ mjiw-. iiT 
Biifrn beiiI WHbPn Ik ^.L Clllird of iais- LL Jt. 
saE i^.qqp 5?r mu-rr, jliraTYlnrt FThtlf# IfibChirEi.niv nf 
! WMM* HniS hunl Ikwi irprn, MrllBa 

OPlE’AIVm iru-jta, ru .1 Lr 1 1 -L-:l anJ c df fef" 

rlf^S ■■ifftpijfli-j Tl ill is rtiii|P:^ Piruul IViir 
cl ldirra riwwlnf ll frtu fevrn Huw ¥-nrb Tn 

pikrbB iif thB Tfnrld a|R K h-’m! mu CkLnaiL kind tIu 
llu|ic Elu-rrk. 

I'lsi- I d i C-. L-l nil Il i I mr. nf |ihT*l. .il piflfl ..-lt.ii.hi 3 N 
rrtl pi eVIT 1 1 id 3 Lulled Iti u. rTTfr-rn-s -n diio. 1 , T^riilV* 
■1^ r>r ITblpt- ibirw rinfl xll fir Anil. ifMpInnj. 

liich hjiShf nf |HiJ. ilErpClw wbebf, lt-.+irh+ rmc 
tor J a null tv d n-il -I ib| l J a-ii m in-.c xml wJndriir 
^ lijniBClL- ; 1I1HPL Willi Ulu'Pif.; Hi il f ilJ Ull'bh. 

iMnifi diTkl tii he Ind Ii-j rnmrrrlc EirnAIIEe. uItiiI 
flir^C ElDifep. 4Us.iL ■cij.cf be Iiiji mdip-i k.li a iiu. l-n^ J |p._ 
rrih.ihi l i.n, inf fiiiuiail i l'L'/L u 1 liin ; LH iinn-mlc ■MH 
ahumrinrt firnrlUCTlfl! hii-J ckitai -prn JurhLk-n a ri - il, 
ITrlaicIpxl w-nrtl n fii i . t fTfeLneTAl iIe-^vI Lb, a||rk-ul- 
tuml iKTCHJ.urtr.irt^. I'.- p .il.n l..|l iKidjjd-, Lkin fiiru^ t “ 

iliiua, n.Bi:lx( iro p-A. wire. 

SlvT-M-D pABn nf Eli iEarkali vnpiM Phv*lnrt [ lir 
i prrLrni'l j | •liufOfMMdl L »f nBElii-n i, Ivnrlikrj 1^ f 
iliiutilp- pagp- trf irh# Wtttfrm Jrirunf b hre-u p : h- 

EFii'fc tbu liurDrwBii war, 

•A iiit" ■iid iTmpLrtn ipfIi/b. nf IpjJdlCd fu iTiaii> 

-mH^I 3iT4P[ r-iMilBl^ur. figuiTH, 


M.ip Service F^e* fpr Two Yo^rs 

Thy NT.W WDKLD C.rsi nr l.rn-T A'l LAS wilt h* k-.pt 

■u|p In d&Eti f-UTlwn JWir" 

e!i yur iipw m«|ii will fcfl ii^ui rl to c qvif r. 1 1 
hn riRri Eh*f hi¥» ncrurF'd i^I ^v#(iv p^rt oFlhf- 
l«, Thi-«* F»yi i#r| rr-n ..ih r- gj mpijf [r.i.nrl | n 
»-h#i L«nf pkrv- ths- nitvp«., 

Thii n.nw kind nf iHlSPIH rf-^E-P fctt HMi t nf dni*. 

|E i*lh* i:-iily-'il.tfi* rh n t ^ ii hi S h>- i 


Loose Leaf — To Insure 




Thr NTsWr WOULD LwH4-T.fraF ATLAS irprrjnnip- 

■i lfirl-ilVt ajfllvsran^ in 1 Iwi tirii-nrrn nf n.llHH pnwtijrfjinn-, 
Wit r In'IYim Iihh .lii iiIIhh Iim'ii niml-i 1 linl rinslil Ihi 

ki'pl 1 1 1 1 in diL^r ']HTinpDraiEEy :i!iri'?.r.l isf ilvri-lnp- 

imil H, eiT l'Iuliiiii’h chiIeI irJal ushI rrnluiiiLir, niT :iiJrii 

ju v, -uf iLi^.-ihr'i-jiiLh ;.i|j.| i;i|:v.ir:iUnlLi. 

World to Undergo 
Many Changes 



OIL iLVli\ to 3J5- 

!'T» -II -:«f JLtlll 1 in >11 1 1> '1 1 yutur 

Murv. icrf kiowtedpi. 

Thift rfc-w Atla>. You 

Nreii Now 

Th* Atla* You 

N«d Ever Buy 

Yffii ELVi?-d no l-r>rj|zr-r hr! 

without iLti up^to-tiaie athu 

1: n : J vi iu ili'ciJ :k.-I nviuit 

■d 

1 hi til miditioiMil aetth^ 

ic'iontft IiilVl- brill uiiido in 

itu\ Ill Jl 1 1, C> IT tllL-; be# h. I JLI I 

nf atlrw kneps pacr wilh 
tho woiEil —fthciwe GhawBPii 

ill rhr rniL|3 nlu'lLJi'VOt 1 utLd 
tvIk'H'Viit Kltry vftJCUr, 

If IbB world rii-v.T 

rli in^i d uu hIIilm v. ■ >i..Lil 

nf duM. 
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Do You Know — 

Whcrp upj^rrJii kain i 1 . Irvul pd , wHciak 
litrEinnci to GarmnnT lap FoIbiieI Ir In 


Ttvmv onw, *riftr *|I tlif crhbniP^c that Im^n 

(nlvi'ii ill rvrri pin -t uf tlm ci-il i 1 , jlu al Ilh 

ramunL \w li ! |ri. 1131 1-:i iI.lI r ili il 1 1 pa-i pninufin in 
lili'ldHft Ttarf ililiiM* 4&hlL|i.>:’>i. 

Fli^lnail'jLM Eitv Ijlit lu nL|H a iiilL 1il=i.ji> 1hk3Il-:I- 

±Ttf 1.1 Rjbri. t^n^letCHriLlifLEKill Inay hriiiK 

:'lIm: .iL -9i bjr-I ie rfiJhll^A. IS rKa.p:- rY4ti AH riiLiru 

LLiDi.iri 4 .iit ULiy 1j«- >Ji i ur»d fr«L-iri kl> fiPt iLiut s-dt-. 

Who tan Ban tell all that will 

En 4 tr pIaad in tho tidsL year ur 


? 


nil rrin her to lairmn ny op I'aEann li in 
b* dclrrmlhcd by plr hincit p P a n d «Tty 
C^thinuy' ii mbJiijiipiuch dEBpcfiblE rf- 
1 Orta to Ycln i ii lh ia territory? 

Hu»w tho iarw Poland ipprjinL san Eh* 
niD |i 1 elii'J wh v i 1 n prDi:-[ratJ Iimld I iknaltaon 
miB kca it jik iarLjM.irt-fln.1L fncLur in Eui 
|M*n JufTn ir a of Llir loti 
What ur y t^crri 

IlUHT it ih«i UtTfL dibfTLhJcd 

AIJibb} 

WHltb Flumn ir t-ocxE-ad nnd why Iha 
ai LuaE ion nanku i t bo imp^irfcrnt tc§ 
I Inly fth*t thn pocE D'Annunxcn j 
E ha town T 

Whnt th* bn landaLripir ariinF 1 hi 
tiatBona nf JiLpaKlrvLr nn d ruhchorln- 
a-jikin nnd haw th* piipulxtluna an 
■banrtitu Lc d rxcin l lyT 


lilBt 

E by 


r nd 
t hn 


IQIUIDIUlIJinilllllllEllllllllUIUIUIIill^ 


of L-UITC-Lit C\T“Uta 

lii'HN.icne i> 1 JMinU: 1 h2-. 


i-VRir gnwc c-nl 

Bui with IlLV. ijlehJ iilillgIl 

JLI-T.V 1 1 L h J ^VL ' jH ftO.IJI ICIllHt 

Kvvn the NEW WOT^TT> ATLAS- wjjiiU 
boo el bv fnr behind ihc timea if no pro vis i n n 
ivv-n- 3 1 l ; 1 4 J l l frir ki-c-^iiLg it alweya up Lu J.hU 1 . 
"J’iliftl why vfc madv ii- 


Map Service Free 

for Two Yeari 

Hnr clmnEP OiaE ii 

hnfcilf, |1 pr-ic injkp will !>»■ fur- 
bii> In- 1 . mil Tnr (nn >v|in ffu 
hilZ r-.|r: 1 !■ lliiwi- qmpi ^illlWlt 
iJiarETr 

Tufi™ ymulj'i rw ike jhjlh- 
L-lii-n Kb™ nuulf air* - niiiKi 
If ron-Tiia-m t-i> twtv HiEbdElbui, 

ili.-y wLli lip .-i-n t Uj thftMi wbu 
rvrrn tlm M ;iV WORL D J ^ t- 
L«E ATLAS. Atl il, ; .t U 
■K-FWPMrr to hrinc I be >EIdb up 
to il-i-ieis l^ri pui tliD now: il^i - 
in <]ic biankr. 

AftftP 1 i'j h firnL Enn vrwr>« 

NT!W WOIILJJ Wni^r.M.ir 

.\Tl.Afi ihWnrhB Pnn piirrEu..|i 
l! n bl n-iiyii ii j'-rL'-iJaJf ■ 

Lee :L 1 1 ■ - 1 : ■ 1 1 1 . 1 1 Htiltt, L.'iiih 

Lli^yrJIlK jH-l JiiJ iii:lj-:y tu- [)n>lr 
ditldJ. 


A Splendid Chnstmais Gift 


If yiw IrdJll Id pras 1 ^ auhYiCil kiaiu dulalwt avr nlul (p^lv 
wnreii wEiilr, Uur NEW YHIJltl.U ~ 


JB 


■■ liili 1 , Li.,BRPii 

:l ]ih[1|i^ .-iLT^i-«li>.iji. i^rlnply 


f^iikjiluLy lIiI iii Jill". 111 L. 


r.m ATI. Art 

l.mil lIiO ru-il|Hiia Jur 


Mail this Coupon for Interesting Booklet 

F^|i!hSB; |w|fc \» fnt- U>'3 t i i 1 l L i. 4 ■ ■ E io giVv :m ; _ • t ■ - g l i : ■ I >. : t']i :l i> 1 U'btsL lint \K\Y WQltl- 1) t.niji'-- 
IjtLif ATliAW j'a andftli t'tiat .H mntjiinik of tta yilIwlIiIu .‘i|w , oi.-4 fiiitiirpfl it rifr-ra to tht: Btu- 
cl-nl^ tin- fi^niutriifit, t tic fcnaBLnrafl man: hut a hsjtdwmc boo Inlet has been prepured wtiLeh leils 
Hie win ilr fiLemiiia ting Blmry. It is prufiim-ly iliuftlrited jjliI ii full -of jjiLenKing 

SV'-r Mill (jlniLiy jmj 04 I yi! LI EL PO| ?j.' yaf “ LrH-|ii,hM t':i» , i! Yl'LI 11 the W'ufK|“' Vs’il i l> l- US *ny ima-t Ml ublj|i:itiiiLi ihi A' 1 hj r 

irt hi Inuly Ii 11 ilI Elm fibUmjB 
tow; 4 jV il |h:-hL rill tl, iiiul M . « 1 
ELI IL JMIIlE t llll IhEI 'I. I 1 L 11 1 ^TlU. 

Ia-L hl& HlLE^-1-.ll tfllll Villi, I IlF lllLl 

rmW r V. IilIii tlm biuEi iT ij liiifijri: 

Ji'llU, UH ypUj ilkl 1 1 1 1 . 


i>vi-.rl'.^ik I Iiii 
hmrniaiH iIhfuI. ■ It!m wn 
Ni.w Kind rfAUni. 


1 1 ■ 1 

Lilt Lii 

inaii 

I V uf 

M.i:ar 

i Iite'ii 1 
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Rflehurk and Ca. j .vsh 



Sears, Roebuck and Co. 

L>cpt. ai2C--F 1, Chica^-a fe J I L. 
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bmpfoyeia everywhere kts look 
For skilled draftsmen. They are offering 
good galaxies to si a re with splendid 
chance- fo i advancement 


Drafting <>l F^l'm exceptional oppertu- 
n 'iic -5 cq a. young man because drafting 
nut on I y Coiaim rinds gun 1 pay, hut 
it \* the fust step toward aiiccti* in 
Mechanic*] nr Structural Engineering 
or Architecture. And drafting is just 
the kind of work a buy likes to do. 
There 13 afl vasy delightful Way rn 
which you can learn righf u home in 

spare time. For 2d ye^ra [be Inter- 
nal ional Correspondence Schools have 
been giving boys Just the training (hey 
need for success in Drafting and more 
than 2W0 other subjects, Thousand a of 
bnya hsno stepped inw e^od portion.* 
thTcutfih 1, C. S., help, bur never were 
up port uni tics #0 great as now. 


Let the J. C. S. help Choose 

the work you like best in the coupon, 
(hen mark and mail it. This doesn't 
obligate you in the least and will fcn n r 

you information chat may scan you on a 

Successful career. This is your chaUce- 
Don't Let it s*ip by, Mark and mail 
this coupon now. 

—TEAR OUT HLftt - 1 ■■■ rn 
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Here Is a Safety Pull for 
Electric Switches 

F EW people, especially busy bou^E^ 

keepers, Bt-i'jn to accord tho olwtric 
lightinic system & proper amount of 
respect . The writer bus, heurd of in- 
aLancK of death , und r number of 

aerl«m« burns, 
result ms: from 

cttrtle^netiii iti 

hurried atteiHpc* 

tn pull Ihe inuitL 

b tv itch In the 
durk. 

Since the 
^tvEt^h- block is 
usunlly eriotoned. 

with a c c e ts a 

through a amall 
donr, th-e itlua- 

t ration showa a 

method oL pull- 
ing thr switdi 

from outs i do 

which cannot shock the person op- 

c-Tfiting it, — K. F OS TON- 


i 1 - ; b 


■Stf/iTC r 



SHALL. 
NAP- 


G.LASS 

RIN& 


Nd more nncKptcted 
■KEtcCrltzaS sJiccks ii' ytjU, 
(■quip ymix s'.vLtrh. in 

tli it iluwn here 


The Hairpin as a Lock for 

the Automobile 


T HE lock shown m the iHu&tnHiou 

ronncRtH of li amalL piece of thin 
fiber, two hrasa collar buttons placed 
in the boloa made in the FU>er strip anrl 

nssd a:H bi. n di m g-pna M F n n rl a hairpin 
utilEaed as the iiocket switch. An 
^LUtOinoblle cuuippeit with Lin^ Hwileh 
U hurglur-proof an bu far as the switch 





i?i concerned ) and the contriyittce 
takes only a few minutes to make. 

Procure- a piece of very thin fiber 
nbuut ^ in, ]omr. J.I in. svidft, and f;£ in. 


Collar - button 


drill fu-urholeg 

of :l 
d. Thoti 


t-iftifii iP > 


haet 


FStM COil_ 


A hflirpin. tivocoljarbullu^s,, rend 

a pkee or libur wi]] prevent a thief 

fTuin KtEaldnfr yngr auiomcbsh 


drill two hole* in the dashboard of the 
car clone to the coil -box or in any other 
place preferred hy the car-owner, 
TheH.fi holeH! are made huErpln siae, as 
showm- 

Cut t!ie wire leading to the timer, 
twist three turns of it around the cbllar- 
buttrjn p and place the hsad of th? col \ IT- 
button in the hole in the fiber. Do the 
same with the ether end of the cut wire, 
a.nd gcrc-W the flljer agaiJlsf [he two hole.H. 
made for the hairpin. 

When you wish to lea\-e the car, 
simply pull out the hairpin and conceal 
it. The thief fan not. atari: the ear, 

bpcaune he will probably overlook 
these two small holed,— ^C. C. Klint, 



SAVE 4 - 0 % 
ON YOUR TIRES 


’"First Quality ' 1 

I^l.ra.1 1 .1 I r.i. diii| Il:#i 
Fi=r-lu.pnJ in -riirhiui I.iLi 
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W>i • - .p < l LI D ■ _ : • j r -! I ioipecti-zn Wlwn 
|!-iIit.",j if f:iir.r'h.-, L,, D ■uc S £ 1 . it; 

d- -(Ei.-a UBnKft IlUjaV- |HUd ml. .::-i' 

rilll Ilif'lftiiiCMQ M --i A^.Jhmh 

PHILADELPHIA MOTOR TfHE CO. 

J5B n. fcnid flb*fcL HilUBELPHili. f%. 


Trapper's Guide— FREE! 

Thijijicrj ;mdi SkippEfs — diJii'i n-*Lt, 
■-vr .Li- Id u ii iy Irep Umk-mM lily irripn-ived 

Tri|. |- r i.' il uUIn -ii'HjTnr.. TI» lilx urt. iju* 1 

uori rl l-ji Sc 1 2 i ii I iiUlJ tliiO ren. jrnoaf 

wall — U'c inl] Dl^relnr HWl BOEl^a - SHU» 

1 1 1 1 ‘ tuaJ uuLdiiair mca, 

Complete ]]*lr a| aod tr-a^ 

per'* flu|ipi;«» ;i[ lowest prim — 

fln-m jh.wf ■ i|k| the h ai; n(>: *i t.L h aMt^ nl ehfr 
Liu hiK*Tiira — ii ueff STanpei lt-»uiiJ 

Jc'i FTLKJ; H'>L'dnj tD>73 hilfh'.'HE pctHt, 

1 1 m L k i -fi c ■:■ 1 1 h I h , M||J Dhl t>|>Luff cti-aruui on lun 

--Anil -dlrpct wn h f nu, i Ini uiaprfi #Hl 1 unr — 
Iririm^ilunr liv BJ*fn i. h'omtimLiiliin MiBj-yhl. 
^i“i 'rs i-i-Jav tut TrriDpvc'i Cluidp--da , t pricn uni 
™kK »KFr| im Willi rr r|^.>yk.h -5 -cj Vn* t-'nn- 
dfln'idij? -■fei.dc«rJiddo ! y l Mteirm: Lv.L- tftii 
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ToA-M J-i!PI« <^E III] OttEdHir ^|||IM« 

w«hPE!3 Ei rmi b««L Bf renilT fair n- 

l ariR. -ri^rl llfl-TP > PljnB 8 

unit pirji Fnm 1 -«rtxli|i^ lAm M 

tuIJrC-lt UbA ^rvoMi mi L*h.-dru j iiu 
Will! LE. Ihin'L p:i n>il I □ LIijJ cuL- 1, 
4 bt-. lL t.i la^ilidt. Miii«l«Yj| t r 
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Pn Your Own 

PJusnbir;; in ij HeiIUi^ 

At Low fust 


Am buxir liLifi I LI lulJT m, 
l>?*flfln pklFll lUC or bwlLfl 1 
plum! hTLL. ...nh^v. I.,, r t-"- 
W HftDM. tTrn rHkTC rann, 

jKji J *MhL fTur n-ibili. tier 
Jri» r'arii. 1C-J 

nn puIIp -ici :i «i uiirih ■. h ■ 


S*d f*r 

I Tnn-iJy Min Bant 

_ Iftta Mr tnVjl I rill jm !■ 

Iw Jl -li Sn « an^MlI II k 

EHTirn-nl 
brib-r.. I 


w.iJr Pn- 

BaufS“ 

is-Srarjffrsiia 

1 L 1 . 



Wr IMk pm-nl wi llrw IT il^K In ftf PTWf 
Till |--lI. Tii Lirj “mm ipuliag 1 1 1 li'rmil nil |i 

Pvnvirii tc nwiL m EM’iurin Jri-i-sli i>r^k itie 

TLiJuig pw dm irfer. B* hJ I'.t rl Cukr. 


Fmrilkn n t 

J^fl. 

AfiKti U ill 




ttf hJ Iw si ^S4kr, 


Burn Lom Coal 

(tlirl 1im| itlP ■I kiMi limiw w\ |t| no 
I aii[?cin ill, nll-nip-l, flir* 

t cj it. fts | h ■ ni.J ™ ffl ta 4 } r hi All 

IfciE O'Eljj Joural. j-lik+.H 3EiiiFi-j' B 

U 11 M 1 I&I k j h 1 u f tf'fli ii ii ry. 

JtOEMtC I lii.ii l; .‘■I- ■• ■■ 4 ':in 

lJD IIIMhI IM In. 1 lidr Ii.. nil ji'iniiL 
Tk. iru hIiWJIIHtJ :,l -I httnuiLu 
£■■* -■ i In TIW ]JdDd|T AEuli IfcwtL. 
enw* 10 r 1 1 i«'?i , 


Wc Guaranty Owr 

Every Product 


HARD1N-LAVIN CO. 

1-S7S 3GK Cl, 1 1 j. 1- Gfnufl Ah**., CTh EiL. 






Men Without Prevents Experience Can 

^ ■— M 

Get Inlo a \ t ztj Prolilah]e H Fast 
Crofrisig Business 

EvHJt^rtTic makes money in the TTKE 

V tXCAinZlNG is usi S' ESS- totiti 

100%er Mure. &nall £jiiL^lmen| r Wu 

aift tJwj ]i km tt re in thu maimEacUu* uf 
W« dry cure vul canister. 

The V andnr|Xnj| 

Vid-C-amain _nr_ Outfit 

K T l !' i *J l.iik* by the €iiBn t method- Tim Vnnti.T- 
pmil Ppinripbiift HdvD-nl \ry tie- Rfr.ii tirt fie- 
L^nna nl-O l-y Vrc-na r>rain. l^ihfrrr% inir*|Tirr^ 

™ t'-REE TlKt BEfairikq IflAJf- 

;■ !■ *4— th ban ben ■iii-nrWuj su r ■■* s m L 

Ih" p W* pLl^ ty Jj y Jcii JuJt (jip^-i’KQjjji^ 



lu MnNfdTriA P oddfresr £-jpt 

m VAKDERPOOL CO., SpringSeM, 0. 
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5JL“ , *"mpU': , ,*y Himpip-j 

■ 11^1 air - Lrir L^l.^ u ...| u l%TU 

CMH j'.-:, HuM«ah r inu^- 
^r-hrfcfee. | null jrii>.ril i hlnl umLi- 
- k-nl nrnH. C-I...I L ^ |.| 44 A|h*r 
ll.'plBBr r..l..n Abd cl|.j 

"-HjtnffEr" lin<<^rt -Mm.. 

E^ST Pa¥hiCM¥ttdrd.jinP.I 

-fe ' : ill Jilf.mrp i>f it mt t 

"■W^lal Ph»h Fiin r* h |:ricra 

□CLivrii-ariK i ru:* Zn 19 
£P-tuI and 2D IDAts TRJiL „ 

T i Hr S 1 1 ■ 

■ IllhH ana, un.| i.irla ne hil f 

IW? IHfr HA ■MV bvi lpl| 

ar-.iy irl.Et jrnq bvrd. I la ru-.| bui until ..„u 
ITJtourpifV#tJinMBnil Lk*l.l K rJtE.ftcauht 

cycle. cdhrpjiHr 

Chic n K p 


MEAD 


Build a CloscL in That 
Unsightly Hole 

T HE HjRTfmon oe a kirchen intn a 
iimng-HKMH freciLipritly ic^vct; ogien- 
inga nn-t easily filled hi iht readjustment. 
A Y^ r ayhi n,[ftrin , I3 T C. p wuman^ whilfl 
rnukirtg y.ue!i n. transform aflOJ], di^Oi r - 
Eired: an unsightly aperture in the wall 
where formerly 3 bricked -iti eookin^ 
range had been located. 

Curtains temporarily hid the unpre- 
sentable tied* in the walE until the in- 
ventiv'e mind of a roomer in the house 
planned a homemade closet lor china. 


Preparatory to the tagtaJlation of the 

closet, the opening tvaspaintf'd white tu 



Glssa-tloor cr^wla and boolsc&MS are e^aily 
mude an^ aOitieLLmc?: fitt ucisightty lsoStrS 


match tho other woo^Iwork in tlie room,, 
n’hcn the opening wag furnished with 
white eheivefl a rid glass doors on hinges 
were fitted In- 

Houuewiyes confronted by a fifiniliir 
problem can duplicate the achievement 
hy usseriihiing the following mitMial: 
Five shelved M in. thiek F 10 in. wirle, 
and 4 }.^ ft. lenj; ; tw o gtaag doora 2 ft. 

2 in. wide and 5 ft. hi^h L r two knnhi for 
doors; two pair of hinges; one lock; 

one dozen ^ cut screw liangers; one 
boa ril 1 -j in, by id in. by 5 ft. for the 
top of closet; four boards 1 in., thick, 

£ in. wide, and 5 ft. long for the sidt*s.; 
two hoards 1 in, thick,, a in, wide, ftTK | 

-■ fi. iong to hold the doors r and 50 ft. 

of molding . — & m R L Winters. 

Heating Food and Water for 

Chilled Cattle j 

I F it 3a located near a windmill or u 
aloritge-fiLllk,, this homemade Ilea ter 
enn easily he filled with water. The 

water is heated, quiekly woth fuel Burh 
aid cornstalks, straw, COmrobs, or 
brushwood . 

Pumpking and potatoes help to fatten 
the stock, 1 and ground feed m ay be 
cooked by pouring scalding hot water 
On the meal ill barrels and then covering 
the barrels with old blankets or carpets 
to keep the steam in and to Cock the 
feed slowly atid thoroughly, 

A light fire will lake the chi]] from 
icy water and the heater may by utilized 
for other things, when cooking L* de- 
sired. It is made as follows; 

Wilke a frame cl 3-by-B in. pine, 7 ft, 
lonfi and £7 in. wide. Put a bottom on 1 
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Tke vw \ mr of * <L VAXKEK pr .Ratclwt 

J [j.nd Drill Mo. ] l j*, cu-i:cs to Fugjril 

Lt W ilLi ^ ptsdif thsjt El fl'i&c lu- tlii iiTec- 

tica flilefiff ,1 failidul rdiTid. WLdi m 

Ejit; diiJcraLt iijjiisLriu riir, j-cm cab dp 
rttirk you'd n^y<-f I Ji in k uf atl«mfiib E 

with Any drill Luji a "YANKEE .’ 1 

Thick of tJk: pp**ibil|iLoj uf 
l^tX |L3-E UAtclicE. in i.TJ.mpcd |ji| 

Hid siij^liinsi raovtBdrtfit oF t be cranL 
F H Jhli'cr iUrtetian osadaLULvijj for- 

■,rj|-.l ddvi? ^ud. dril-li ai rapidly jf 
fall UiftE of the Crunk CL«uld he ibadt. 

“YANKEE” 

liatcJitL Hm j Drill No. 1530 

J-o^Vd,; JM 

I ^+.45 

V*mr Ptslrr Una r-u^.V y.^j 
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As the days go by 

you will develop a cer- 
tain attach ment for 

your D IS.LM1 1> L loom do. 

L 1 neon sci a u s Ey at 
first, a«cL ihftl Coti- 

aciDualjp you will find 
y Out self select in r it 
from (hfKVffal pencils 
that lie on your deft. 

With the fi rst touch 

of pencil to paper you 

will realize chat here is 
a pencil that fits your 

hand ami your work 

better than any other 

you have ever used- 

[ ell us tire kind Dt 

work you do, enduing 
15 cents, jnd wt will 
01 ail you fuM-lengtb 

aansples w&fth double 

the money * 

ELdoradO 

Mr 

McrJt r« tt fjwd* 

— n p-r fa r fvfrjp 
m / ,-VJ c>J-' 







<*Ti 
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tc- 


JOSEPH DIXON CRUCIBLE CO, 

Pencil Dept. 120-J+ Jcnjfljr City, N, J. 
A. K- MbcChj-urhU ft Co.j Ltd., Toit-mi- 





T»jr frMinii n .rm.— ron r-'rulM-j 
ill *, mi ms-'L’rc imiHLit. \n 
■ ■■ Sn pliirt. fun-hi^. -nr. rtvrp- 

r -a. I - iw-i-iT. p n If i.frnml dmjf 

If r+E nC i - Hnvi-n : :urfu wirJE 
un-J I ,Li Ji ■. j dirL h ■r.L'i i. L-'rJi:. 


THE OLRlTR CLLGA 3 P-U HHYPt 

in..- r* tit r-mJi:V*r UPbeAtiny 1-luir* 
u j jJiiLv".-. Bull!- £ 4 ft L t>d i b itF*" 
#<.-v‘-k N* €i'*l «; ireuL r«Li 
■ I bfh^r. U h ■ ■ [ftp. limtH 


it of No. IS galvanized iron r allowing it 

to project on each Hide and abupt 1-3 in. 
el! ont 1 emd in order to attach a stoves 

pipe fitting. fipike the frame together,. 

a rut cover the corners with heavy tin to 



?■! I SHU fe*OL? 



K If-H 


J-tw 1'1-d 
OD^Et* 





The'lh Eater will burn cornstalk^, 

corncobs, or briaahwocni and it 

wil] luujc city k mil. of c; iC ’ Lu f>:>J 


prevent leaking, Attach the bottom 

with two Ffiwa of nail. 1 *. 

Make a 1i replace.' Oh the ground of 
atone and clay or brick and cement 2 ft, 
wide by 3 ft. long and IS in high. Pile 
\\ p dirt 1 ft, high and X ft, long at thecn d o f 

the fireplace for a ltue r and put alone on 
I the ground the K-ttme length tis the piece 

of galvanized Iron mentioned above, 

Place the tank cm t his foundation and 

bank it up with dirt, I o cutting the hole 

for the stovepipe turn up idripa of the 
iron Tor a collar, then drive an iron rod 

through the aheet-iron into the ground. 

Pol on two lengths of stovepipe and wire 
it fast to this rnd * A nother piece of sheet- 
iron should he set up before the fireplace 

to control the draft and keep the fire 
eon st&nt -■ — S ylv anus Van Aken. 


That's a cough with n 

crotipy rattle,, so hurry for 

the Musterole nnd rub it in 
right over the chest and 
neck. How it will tingle 

at first and then grow ever 
&o cooh And how it will 
reach in and penetrate right 
to the spot! it will dis- 
sipate a!f the stuffy con- 

g estatin which causes that 
acting cough* 

Why shouldn J t grand- 
mother swear by Must&rnle 
for colds and coughs? It is 
better than a mustard p Easter 
—good as tkai was in the 
Old days. And the explana* 
tion is this: 

Muslerofc is mode of oil of 
fnusftird nnd other lioftii? dimples. 
Il prnffrntfa unJ^rthcnkln. dpwd 
IQ thic pjfl FIvrc a it generate* lift 
own IlGUI, dnd t H in btit d3$pCFBC« 

tilt congestion. Yet JVIusteroJc 
will net b-IJ-stCi’. Mns!*role, oa 
the conlnry, fuk dcJighifullr 
cool a few seecfids aflcr you 
appiy it- 

Try Muaiarole for Bobby and 
Helen, and Dorothy > er^up-idd 
for your own cough, iuc?. Try It 
for rheumatism— it'ii & n^ubi 
roulcr out of vll cortgcaLlOiKi^ 
Always keep a pr hand y m 

Muhy (li>ri<ira 3 .nrl nuriei r&CCiUikTl^fid 
Uua|f rote. 

SDc ukJ filh; hinspiij .1 ejic. 

Tl:e Mui-LereLe 0o, k CLevelillu!, -OJaio 

BETTE*. TtUUl A Ktl!T¥AltP PUSIUI 


A Portable Loading-Chute 

for Live Stock 

O - ME of tlie imOfft u&pful chingH t.h&t 
_ crt} be included in the equipment 
of a live-stuck farm is a portable hM- 

Ing-cbllte- A M?rvieeablfi chutE of this 
kind may be built on the front bolster 
of an old farm'wagon. If h m framed 



The ftTjri 1 ji hjc chute- pL*r:mii lu'l'Jl LOht loaded 
on fre-Lght-cari it any point filong the line 


with, strong tlmbors and ftooml with 
2-1 neb plank, ic will bo sitroliK enough 
for uriy purpaw; yst the large wbeets 
make st easily portnhlf from one place 


to 


ii nother.— A t A. JEFFREY. 
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To Make a Signal that Warns 

of Rain 

O FTENTIMES wash hung out on 
the line to dry $ thorau?h]y wet 

all over again by an unexpected rain- 
storm. 

A contrivance to prevent ihtB and 
rdmilar occurrences may be easily con- 
at rutted from board, a pisrp of cloth, 
some copper wire, and a bull and 
battery. 

Oil a wooden base about IS inches 

Iooe n ra i L two pnsta 1() inches high and 
10 inches apart. From thcae- awing- u 
ahtet of cot toil cloth 12 inches Song by 
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GUUJKAJVTIE'E — We A irarnn/te Wanes UhderwQAf abvofu reiV 
■■ fl-very t /] rea d, xir trh and button. We: j[ijai i ji ri i>h fo ref urn 
yniif money or give yaw a new' /formed if m\y fleam Ew.ii kr.. 


I:i lit goi ti K to ruirt? Don't WOrry 
ilKcim t 1 ]ll- clalh.es, for n bel] wlLI rung 
when Iht- d-rep* began tip fo4l 

11 1 riche's wide. Stiff wire i.H uaed to hold 

the doth straight. 

At one end of the base place a bell 

wiib its buttery. This is connected 

with the wires in the doth, the connec- 
tion being in Bcriesr When the doth i.^ 

dry there is, of course, no ^Ircutt nod 

the bell wit! not ring. Bat aa soon aa 
the cloth becomes wet from the Falling 
rain the circuit is completed and the 

bell rings. 

ISuth a contrivance need not be con- 
structed all upon one bane. Tbe wire 
ma y be run into the house and the bell 
connected there. 

This device is a boon to ehirken- 
ralsen* who need to be warned of a 
night storm, — E- Biumhek, 

Preserving Flowery in Their 

Original Colors 

T HERE are sevcritf metbeds of pre^ 

serving bloBsums in their natural 

form and color. If attention is given to 

details, very good rysulti can be .hc- 

eured. One met hod is carried out with 
the UBO Of S&nd* For this purpose a 

wooden framework is needed. Thih Lh 

easily made by knocking the top and 
bottom out of a gnnd siaed botf about 

iMfven inches deep. 

Across the bottom of the woodwork, 

just inside the edge, fasten a piece of 
wire netting. If the wire netting is a 
trifle Larger than the Frame there will 
be a snjflfcient border to turn round. 
Small mills may be Used for fasten- 
ing the netting. A flat piece of 



G ET the big, eA^i-s-long-service features of Hanes winter men’s 
Union Suita and Shirts and Drawers b3(ed in your mind f Oo 
over the wear-points brought out m tbe diagram circk-s 

shown in the Union Sun above — guaranteed unbreakable seams p 
guaranteed tailored collarette that cannot gap; guaranteed elastic 
knit wrist and ankles; guaranteed closed Crotch ; guaranteed pearl 
bullous sewed on to stay ; guaranteed buttonholes that last as long as 
the garment 1 

Such a wealth of underwear value to spread before any man al the 
price! If com Fort, warmth, wear and economy mean much to you in 
winter underwear, then buy "Hanes”] Every' thread, stitch and 
button is guaranteed f Von should immediately check up your dealer 
and get a supply. 

Hanes winter weight Unson Suits are standard throughout America 
standard because of exCrn Wear and standard because their extra 
comfort, fit and perfect workmanship make them exceed in real worth 
any underwear you ever bought at the price 1 

Your confidence in Hanes Underwear should be based on the fact 
that every process of manufacture from raw Long-staple -cotton to the 
perfected garment is under dr reef Hanes supervision in Hanes 
far.toriea * 


"Hane« M Union Suit* for Boys 

AIL lh* qutftiliy, *scrr* features and p*rf*Ct ivofknuuiHUlp Itisi make HtileS mid’s 
UnL-urt buiLs fta* uni versfl'ISy popular &n rupir into Hanes L£ru'aj3 Surfs to r Boyst Wa 
ha\a nc-vc-r Said h.vr Js on sniuh value id boys ' ur.dtrwui. Flf-eclne-ss and v/armi h. in. 
§taEXklii^f P parents' mam exacting wishc-s, ptus rain farmed huitasifwfe* ih:.<: will 

not clxElctL. 

T hfrs;o- Hiii'.inch Union Suits stand up against \h*i stiilf-EHi vt uar-si-rvLce and wash. 
^*rvU'A r 'E l’.rt H-iH. r ,iii-: linhiiiij -7 anr5 reinforced strain pen ri r* iillnw ill hotis of vwnrk 
and play tr^edoeta.. MuiSe In HlxvB EO m-uts ngfr-B ti*Ewigen xwnanft sister. ye-nrs- Two- 
\u four-yvar sizes h.uvt the drop -scaE. 

Jf y-rtiur rte&ier ^vpjtly ymt, wriit tin i'aum adia t+iy. 
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wood will be required on wmcb to stand 
the frame, With the netting side down. 

How to Clean fhe Sfind 

Now secure a quantity of sand. It Is 

of the utmost importance that this 
should be absolutely clean. To dean it, 
place the sand in a large bowl, and pour 
water over it until all foreign matter 
had been washed away, When the sand 
IS quite e]j&an N spread, it out on a tray to 
dry. The quickest way to do this is to 
place It in the sunshine or in front of a 

fire, 

Almost any kind of flower* may he 
preserved with sand. Those with the 
brightest colored petals give the beet 

results. White blossoms are not so 
satisfactory, coming out a dirty yellow 
color- All the flowers should be free 
from ruin- or d ew-d rnp*. The first 
step is to fill the frame with ft layer of 
sand that just covers the wire netting. 
On thia strnd spread out the flowers. 
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Giving New Lilt ta Old llres 

-ii , A Haywood Tire Sur- 
J. j^on cam do more with old 

Hw tires than was even dream- 
Wfjg ed before the war. By the 

Haywood Method a H vy wood 

Tire 5-u rf e*n. cart give 
to more milea oi new life 

W to a tire that two year* ago would 
r have been thrown on the jumfc pda- 
Acid it's euay to Icnrn. 

stations are Needed 
Everywhere 

Nn every day. By Tire Surgery you 
n.TW life to tires seeipisigly all worn out. 


jfrira iftlrkinth i_i>,r 11 it r. 
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i, broken fabric. every kind of art wecLdent tbsit 
iftidtf or iatib you repair and mve for Long 

milk* mo ney 1 * *lfii pi Y wond* rfu 1. / 

000 a Year Is Possible . 

nth you' wouldn't believe it, You ^auW .jQf: 

■ i¥ Pi ui vdiI i2si rii Hrt whnt £i s! mfct sie-ja Ui-flrft i-i Bv-ji? Itj 
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AlauOSt nny kind of flower* cpn bz 

prEKTVCd with sjind, The brlEhteat 

^□Jnred ELVe *tie beflt fC&ultS 
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tlfl Capllul AVI- Wiil.nipiilli, EaU. 
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lilooms thttt are cup-shuped *hcutd he 
filled in with sand in order to preserve 

should not touch 


the farm. ^ 

one another 

When the asm d is covered with 

blooms, cover the flowers with a layer 
of &ftnd- You may then place & fresh 
layer of flowery treating them' in the 
same insmner. Sometimes three layers 
ot flowers may be worked Into the 
frame, but generally speaking the best 
result* are secured with only _ two . 
When the frame La fill] K place it In IhQ 

nhelf in a warm dry room. 
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su[j, or on & 

At the end of ten days the flowers may 
ho considered to he dry. Lift up the 

from the bo-iird. and the Blind will 
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flowers in a heap. For the firtL hour or 
so they will be very brittle and should 
lie handled with Cnff-r After exposure 
to the air the blossoms soon become 
durable. 

77a o Sulphur Bt>x 

Ver>- good miults may he obtained 
with the sulphur box. Any strongly 
made deep box wall do- Tb the lower 
part of the box fit one end cut an 
Opening larK fi enough to push a saucer 
through. On tbe piece cut from the 
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hnx lutil another puwe bidt an inch 
wider a 21 round, lo bp LtRpd in ckmlng 
Lh* npemiig. |n the utlmr *nd of the 
l>ux bcore a hole into which a mrk may 
be fitled. 

After arranging the flowers, % ht a 
few lumpa of sulphur in a Jtaucer, push 
It into the bo*, 4 tnd remove the cork lU 
the OLher end; of tile box, Leave both 

ends open for a few minutes* then efoj* 
up tightly anti leave for twenty-four 

hniiR, 

This pmua bleach^ the flowers, but 
after a short exposure to the uir they 

regain they natural tllslii. 

The II nx Treatment 

Another plan that acts very well in 
th a ease of many How eta id known aa 
the wax treatment. The first step is to 
secure a tin nr iron pun, and into this 
put a number of chunks of can die- war, 
taking cjire not to let any of the wick 
Eet In- Melt the wag over a fire, and 

then dip the flowers in the liquid, one 

by one- Leave tho flower in the wax 
for riot more than a moment. Then 
take it out arid wave it gently in the 
air, The flower m covered with a thin 
film of wax that keerw out the air and 
prevents decay. — S. Leomaud Bastjx. 


To Repair a Crankcase Arm 
without Removing Engine 

B Y the following method a Ford 
erunkcase arm, which ha* been 
broken, may be repairer! in an hour's 
time without removing the engine 

from the car. 

Hnfet the car up to an angle of 
degrees by means of blocks attached 
to the wheels on one side. Pack the 



Orte of thpK little Lliim g.s iJiRf tVCIV 
Fnrd-owntr to know about 



fracture and surrounding 1 parts with 
asba&tos packing to prevent their 
being damaged by the tmive heal, 
and w p eld the arm with an cwy acety- 
lene torch. 

It is sometime* necessary to jack 

Lip [he cmnkCitse before welding in 

ordt^r to spring the fractured mem- 
ber into place, but thh is an easy 
matter. 

While the accessory market HeUs a 
number of patented, devices that serve 
this same end, the repair herein d*H 
scribed answers the purpose and saves 
atL otherwise necessary trip to the local 
repair slat Ion. — Paul L„ Fethkicston, j 
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w . f shoe that holds ns 


known shoes in the world. Sold 

by 1 06 W.L.Douglas own Stores 
. over 900(1 shot; dealers, 

w, L, pouglEtA name and the 
retail price stamped On the bot- 
tom guarantees the beat shoes 
maty le.comf ort and. service that 
can be produced for the price. 

price- is- W. Ll+ Douglas pe ranrtaJ 
Ihe a h d™ Ji.rc sLwziyf Wurth lha 

hem. The pricey are the sainu 
they cost no rrm rc in Sun Fv-An. 
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*Sl - ’ * ^ wmbme quality, utyle and comfort equal to 
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W shues .™ m(Hle by the lughf^ixud, skilled shoe- 

under the direction and aupcrvislon uf esept riented 

W ? rk * 5 * WJ “ 5 ““ holl6 “t determ inution to miksthe 
best shoeQ for the price that mancy can huy, 
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Helping the Amateur to Use 

Babbitt Metal 


S UPPOSE thnt you wish to provide 

hubLntt beurtncF! for a vertic&l 
shaft Which is to extend between imd 

above the bed-plates of a machine. 
Holos K A 1 are tiared through the 
wooden bed -pistes A, The diwtnelef 
of those holes mjty be hi. or more 



piLLO^-tLOCrS 

tN& view 


&aeB ,- rT 







Ttir jswild^ifine made 
of wood and it cured 


.WOlOOIQ PQfiiW. 
UK*fR Wdp ;CWLE 

ids 


to c.iyii other 

by a mail aeila 


creator than that of tho shaft. Cut 
two wooden blocks from J^-inch hoard 
and sn these blocks saw circular open- 
ings of a diameter to correspond with 

the tapper flanged part ci the fiaished; 

bearing D r With small nails, securo 

thrae blorks C C to the bed-places. 

Anelior ierews F arc driven into the 

hed-plates until thoir hoadii Rtand in 

line with the iUflacL 1 of the tloeka C C. 
Shape two hloeka fi B from inch 
material and drill u bole in each block 
the exact diameter of the shaft. Kail 

or clamp these blocks to the bed-plates. 

These form the bottoms of the molds 

and are placed so its to hold the shaft 
in u central position with relation to 
the mold, Mftil the lower bloek on 

first r then the upper one may be care^ 

fully adjusted until the shaft is m 
a vertical position m determined by 
lining- the steel square. If h for any 
reason, the molds are not tight at the 

bottom, a little asbestos Or putty may 
be tamped in. 

One layer of very thin paper must be 

pasted around the shaft at the points 

where the metal wilt flow. The shaft 

is find; placed in pn sit inn a_ c , shown in 
the Illustration,, and then the papers 

are ivmpped around it. The distance 

between the lower edges of the papers 
must be equal to that between the 
bottom lines of the bed - [dates A. 

The shaft is then Carefully lowered 
until the papers reach the blocks Jf JL 
Old type metal may be Used for 
babbitt metal. It can be melted in a 
bftki ng-pewtler can with the edge bent 
to form a lip s and ha ving a wire twisted 
around the can to form a handle. If 

the paint where the bearings are located 
is inaccessible for pouring, a V-shaped 
trough may be shaped from heavy 
w r f appi ng paper. Since the - -metal 




























T «£for 
On Efoo Farm 


Pflcgmjitfc Kwh DrlJl in ilia Miii* 


l hu Drop Hammer in the Factory 
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Adding Machine in the Office 


Wiwhlfiii in the Horne 


Production of (lie dothes you wear ? 
the food you. tJLil, Elm modern comfort 
of Lht: huum r rlie labor-saving aids for 
Lhe ollke. the wr$ money you a.T.\ all 
involve iIk eaufsloyrtufit 01 wonderfully 
ooiutFgcttiJ anil productive machinery. 

The immense latuc ot' iillcIm nexy eo 
thousand* ci ■" factoriesp farms, mines. 

offices, iioinesi — fu hmrdrrds n/ fiiffrr- 

i'ui ami rvrrfnh' diversified industries 
ite'pi 'ymhere, cannot Ik cuiitijuied. 

To the Man 

E «Uyr n contprcbefiEivc, experienced, 
iM-lciu ise service lor his prompt, legal 
pmn^ciiein and the development of hi f 
proposition- 

Send sk-cicEu or model and descrip- 
tion, tor advice us lo COtt. search, 
through prior United States, patents, 
tie. Preliminary advice gladly lur- 

ui >Lll!>:I vntlu.iut cnjir^e, 


New and n i id ctiaehisiery, &f fcrc" 

thcndoFu importance tu aM lirtta nf 

industry Ls continually heinp invented, 
patcuici protected and put into profit- 
able- operation. 

The proper procedure isi obtaiEiiiiir a 
patent to* an mveiitmis is ihuiluEely 

iLKCEJ-SLisy' in isrd l-t that you may rcaliae 

the profits that your ideas may be 

worth, 

With an Idea 

My fxpsTurnri! and 1n.n1Llliu.nly with 

various arts frequently enable me. to 
accurately advise clicnti as to probable 
(laPeitEnhiHiiy before they Fro lo any 
expense. 

Booklet li £ vaEuablc Ln formation ami 
form for properly disclosing your idea, 
free on re^Test, vV'rlte to-day. 


RICHARD B. OWEN, PATENT LAWYER 

6 Owen Build ing* Washington* D* C* 2 7 TOP Wool worth Building New York City 
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IF YOU HAVE AN 
INVENTION and DESIRE 
TO LEARN HOW TO 




SECURE A PATENT* Find for Our Guide Soot, HOW TO 
GET A PATENT, Rent Free cm request. Tells our Terms, Methods., I 
etc, Send ill rnclct or skeLcli add description of your invention and xve 

w IL nur opinion 4s to its . 

patentable nature.. ! I 
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RANDOLPH & CO. 

130 F St., N. W. Was King Uni, Dp C- 


UTREKT 
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IF YOU HAVE AN INVENTION 

A vT i r ii yon wish In julml; you llii: 

write fully atsd freely t q Munn k Co r 

Tor id-vice in* pcl'iitJ lu tin. 1 liCsl way 

oF TihlilniTlft pTnirC-rMiin. Pjl-atU :i"I.I 

tkcicht? *r a nhjdcl of your invL*nTi^n 
and u ^luMripliijn af I hi devivtt, e?L|i Ju ii\- 
ikK its o|scrai[ij0iL. 

At! LunLULUiaLL'jL-oiir ire iLfLiZlly C« Il5.fi- 
ftriitial. Our vast praclicL 1 . uxEenJing 

over a junod of t-cvenry ^ems crufck^ 

u-i in au^ry cJjtj lu LLiix'm- in n^ard lu 
patentability wit In -nl: nny expense tn 
the cLiejtt. Om Hand-Uook on Pace-no 

is keuX free oil tuquca L "]"1i3K i.-Jtplamti 
(sur me i h™Lr, F I tTm? ( ere., in. Eey.urd Ect 

F&KenrSi Trade Mark*. Foreicr 

Pate-ntii. elc. 


hrfnn iP|tJj‘i ft i for n rralenL yr-le 
foe h. Turn i nr>‘ n l C'ur bwfc 

il ITiw to ( in JL I'lLHWl." flfckh 

cmEiLiirj ; i I nil. 1 .' JniormiEicia .in I 
advice tu rnvrnLurs. Ll itl 1 3 5 wh 

Ip Sc^UffT pj1s , nl£- h-tfid U. EfcxJrl 
yj hh nf ■ :-Li-T EiVffliikiD IftE 

Mir ’ EvH™» LrOntrriLiflli 

(cm Bfiii UUP ^Iiifticm at n* 
I’m [call 1 1- It h4JU M1—Fm = T'PLzniy 
yean aprrinBi ="* ULiEinv 

Viitlbtladkw lor your 


rtf&Jl'h t*f s.b 


4EZ2 Tills# rt «U#.. WASHHHC!W P H- C 


TPBH -isr* ppoiHfchljF |i?irt -uF H hi 
fjici 1 hil i| hnp.ni. ipacml np-|i-CH 

p , FLn-ch i iKUri 
icriptin-n nF j 
F rPLPTLbly pil 
p P Fnnd inr pj|t 

f nt l#ci iIae iiTin be "well ir flu 
iriBil rici nl ruti ng-i. pf thi 
P eiI an I LJrfi-rrj and 3 h« -ru-urli 
in cang.ld»T*d in I bp. cnlumn# 


“TP tfl I 


MUNN 


SOLECETOR5 OF PATF^TS 

683 Wo*l worth Bui-Edintn New York 
62.4 F ialreat, Wa r Ii i nfj to n , D. C. 
Tower Building “ Chicugu, 111. 
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TRADE-MARKS REGISTERED 


Pjr bif+n YctjtjT Eaiicrijpnw. jhiPtE-urhorui mid 
Ttriiw on T '- 1 ' | 'Ji t 1 1 . 
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ROBB & ROBB, AltOrntyi at LaW 

BID SuUilfi*-rr* |XIHf- P lilt Sch-ofipllrd Btr3^,, 
W*itll region , p, C, CEv-vpIh nti , L>ltLit. 
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ALL BLTSJNESS ClVEN PROMPT AND PROPER ATTENTION 


Send sketch or m odfrl 

tor actual search and 

report, Write far Book- 
let of instructions on 
patent practice and 


brinks in coolinK, it h best tn remove 

tbs shaft from the eastm^.H us auon m 

the metal huij h&rdiud. The pujjer 

xv rapipi u^.h ahnuld then be cleared away. 
The molten babbitt flows around and 
shrinks down upon the screws F r 




PiCCf. 


P^ITR 


LCA«LR 
SWJ1 BN1IL 
P a?E^ 
VLBCM 
ttWf55 <B1 


iClHCWS 


KCCfH 

6tL>HA 


l4P*v 


AflC’lQU SCR£-*l 


\AOODtN 

bEO PlAfE 




Cbu: I Layer v( li vefi' tLdn paper must 

h? pasted, around th« sluilt at the 
points where the meted will H*w 

which ? 4 xv^fl you t ht- trouble oF drilling 
sersw holiw. It \s necessary to tighten 
Iky a crews when the metal is cold. 

If the abaft in nut to extend beyond 
the lower bed-pliitCs a metal plate G 

may l)o gfrexved to lht j btd-3)liAte to 

receive the xv eight of tho shuft- 

Pillow-blocks for a boriaonluS ^Isuft 

may he mstle in a similar manner. 
The perapectlve view showe a pillow- 
block made from xx-ontL The soctlonnl 
view shows a pair of blocks ready to 
rEceiv-E the molteri babbitt, Bloek-H 
H H are acrewedl or cl ei tn|pcd tfl each 
face of the pillow-block f and the niulsl 
poured through drilled holt* At J, 

Two Method# of Protecting 

an Emery Wheel 




T HE illustration shows how a simple 
guard can be constructed for nn 
emery wheel. The improvement of . 
thui design over the regular style is 
that it ran bp adjusted for the kind o£ 

per- 


work to be 

formed and also 

as the 

sise of the wheel 


the 




L 



Hints 
huseund 
of the Kuards and 
a winded nut pro- 
viiles for prompt 

adjustment. 



The £iiiJTtli is- adjuf-ted 
in the mnnn^r atu&wH 


Another feature foLtnd tsort-h while 
is to XLse a very flexible material an. a 
front haftg-piftgfl ; a 1 hin piece of leather 
Or heavy paper will do. While it may 
seem to rent on the wheel when not. in 


TTmtion, as soon as the wheel starts to 
revolve, a current of air raises st ju&L 
enough to dear the whepL Ii is a 

perfect guard against .npurks and small 
partielcs of steel, -'J.' C. G-ttlNFiE! H L. 
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A Homemade Groove-Cutler 

for Oil Bearings 

I I 1 BoifietinHB happens that a mc- 
d Lfluic < Lrini run to eu t a round groo?« 
]ei die surface < if hoiik! m?tal such os 
bra.^, aluminum,, or oilier alloy. This 

fciiisy be duno 

quite readily 

with t he si in- 

(de rhivtce hern 

illuatmted, tf 

t Ik e r -e is no 

sjieciul machine! 

at hand to do 

thin WQtk, 

Thfi deviftG coriaisde nurraly of a new 
wood-screw soldered or welded to a 
sort of handle,, jw shown. The screw 
selected ucconiin^ Lo the j-iLeo os" the 

groove to be cut. 

To operate, pn^s Hie screw down on 
the ineLill :ind pull il back and Li>r“ (i 
along the line where the groove is to ln> 
cuL Ptbkh it. gently ai firnt, i n creasing 
the pressure jl* the mesial is Eej’aprd 
Out, If possible set llie object to be 

grooved at :m angle ho that the tilings 

wiD roll off.— D avid Baxter. 


A sa ti * factory oil 
groove bearing tic 

made with ■‘.hid clavier 


You Can Start Your Furnace , 

with Gas 

B L.TJ.DlXf t a lire in thrs furnace 
was a difficult task for a certain 
resident csf Elkhart ? Jud fr until he hii 
upon a novelj vet extremely pimple, 
expedient. He tnml a plumber 1* 
insert a tbmvwRy knuckle in the pas- 
pipe, which ran under the floor and 
nbnvo Ehe furnace. To the outlet 
he attached a lenglh of ordinal 
garden hc^c, 

rise lower um\ of l lie hose fitted 
over a piece of J-iu. which ■wag 
flattened out tit (he end,. An ordinary 

BP 


Ttt COWuECnClH — y 



iSprayinE the ODftla IViLli flame from tht- 
EHs~pipc remits to a qui^k and aurt fire 


rtlojh-viilvc w m fitted m(« this lead 
section uF pj[3n. The go# streaming 
from the section, when lighted, pro- 
duced a wide, flat flame. Thia n in- 
serted in the furnace under n pile of 
kindling, created perfect, ignition. 

The device did away wilh I lie neces- 
sity of kindling, the flamn quickly 
igniling a. filling fuf coftL 

During the fall ami spring maiithp F 
when fires flru started m (he fumaec 
just to (akc thu chill off, and het.s then 
allowed Itk go tsutp this idea in exceed- 
ingly practical.— Chut Shaikh, 



Before disclosing an invention, the Inventor should 
write for our blank form “EVIDENCE OF CGNCEFITON.^ 

I’ll is should be signed and witnessed and if returned to us together 
vrilh model or skcich and description of the invention., we will giv r e 
our opinion M to its patentable nature. 


Our Illustrated Guide Book, “HOW TO OBTAIN A PATENT,** 

sent 1' rec on request, Contains full instructions regarding Parents! 
Trade-Marks, Foreign Patents, Our Methods, Terns, and ego 
M echanical Movements ill nitrated and described. Articles on Patent 
Practice and Procedure, and Law Points for Inventors, 


Highest Reference? Prompf Scfitiee Reasonable Terms 



■” ,,,r,B " »■■■ ■ — n iH! , FRE E C OUPO Nf 

VICTOR J. EVANS & CO., 


Patent Attorneys 

r JH f* ‘Chfc&jtv OfffemK 

ipa+l34d K . ItH 

WASHINGTON, D. C, 


Neo? lr'flj-A * 

1041 WrMlwnrtli H,ld k 

Main. OrfittfM: 

Ol- ..11 . k-u:- I'l 


Pfaituiiripfiia \lffir 
3 >E S. Br u.id Stm 

7CO 9th Str« 

«fil m- FREE Or CE3 VEI^FI 


llC'ik-', 



533 I. i. !_ S : i i . Il.iii.i, N.li 





fur. 


t’ubllthcd 

(ifiJi jitS 
li-lfnini Zthly, 
| luhnnrm 3 r-d 

i Mklfs cn 
Cartnonins. DtUe-iiin Kl 13 1 us- 
Lenefln^ iud chi:^- j'a. : a -ii> 
Ct1i|i'1bh imiie<jri ! t-<ark. HilCnPsi- 

[nrnar..n TOT ft#1ui«ixn4 

^ia- j mr-T , * yr if. 


NO W. rArtfr Sr, imp# 7^, 
InCRPTCiQii, Editor, lJ*pt.50( H^lanuw.tliEJi, 



i EciT ltlJ Kj£ IIcj., 1 Nnlif. 

r 1 1 ■-■ i i 3 1 = JEt-ncp-'i: Li.- 

«i:«* «rtd * '.'.V rt d !lr-.j JVn. 


Inventors and 


n ljuici by 'l-iEJHrl ff bp 

Vi- Tillr Esi"roowd r-irjnl 

iihf i<. r-lr p^|, Apt Sl 


ted. PiniiLy m 

J mr 

gr burlLj. 


M-fr JA EipruiRE. Will* r« ILj-LIri, hr- 1 

k I 1, w L iELm-:r-:-J 

A, Q. LEON 

jdh 34 Schk Avtnbv* 


t |-Hur+1 Irttgl FREE. 

rib LACIA ^ UCEV 

Dftul M thdkh^bn.DC. 


■SjeTh 


PATENTS 

k ^ 


iliiifc u| 1 nmnle-. prarLic^.1 Iflfa 
*IL| rill cat (be uiny reqneiij ww 

bjFi^ 1111 ;hln 1 11 r af W I n tc-iianaf 3 e maj 
□itj-l j f^luii |nr you, ^'L^j>andi uf 
lliin^a im c-r pdi>j k!rj|VT tIOHV. Viiue 
bni.u til lirln. |wnij fee n in t£ii a al 

Cfv- butilc— ,J J nivtr Liuiiii al i«J Trftd'lr 

M-Psr^i. Theli 8 PbuiAelliMi *«nd 

\&¥i anil (f iin mnRibul 
oiikiaal miiriry Irm i Jhra linn jau. 

L iE"cr knrnr bf lnri". Ii ip-lti aiany J 
3 k [Liup EluL jnf vxnifi, jh 


DONT LOSE YOUR RIGHTS 

TO PATENT PROTECTION 


JimuPfs 1 lls--liiMiix 1 'imr i nr-r nE^nri to fcHV if-Jii': 
7 ■ ■ i l- I i.rf IiLliiI; HMTitt ^EYjnF^NCE. OF CON- 
CEPTION 11 " til- bn a ipr 11 1 1 il mill *■ ilvwi- i’iL A 

m'Llll|'ilr limn tiif^ri Iimt w.-illi j^riiiTmL EnHPrtlL'Lioiik 

will iiu?w ji'iHj guj L iiiKEt 1 tv wnrk up your ihi ■ 
jlr-ljr* 1 «hL ml*l?lyh |h^*Hrni’ tir-F-iirC fiililUR Uf|. 

I IIlhC ii mi n -r |klLi mI 1 1 >n-i| ]i|i^CTir nl - 

luriwyp. HFfTiin'innl I'tindmll i?f juTC-nt-IH alf 

II ".i ™ tin* 1". mi- is .H-i*iph *,nd Ciinnin in 1li<- Aif- 

TMnr i n I -nt i inrpiii i.mri ■!- IT -. |:- .1ii |.:- >■ f Ii-i-h 

■nil Lan rHiijiiiiLb-iiMjr.||nh|M, THc-Snrm '"Evi^iKT 
irf rrata-rnplin-Ji,' ' HM.iii-p|n. jf|Kl rwlinnS rclntLIijr 

In Hilil uLiiiiifC 4Qf | lI 1 1 ■■ r k . 1 11. 1 Krl,i..,| ||l.- |...d 

hpi»i u|}i^n r« i ii ■ '-‘I- . Ad h (ut ibEin, — ■ pvt ea^il 


W'ff lirln tflr dranCa, 

,J l*e*l L ia IC^. ill fern 
Ur dulliii nui l&irie 
UtU — kavinc toLllilln 

IMi i_'.‘.L-ij 


ADVERTISED 
For Sale Free 

in lhVEMnOlf Jmd 

MANUFmORINC 

SUPFLEMENI, 


Ad viicc f 


U‘ 1 -lil-' 
3>hiL x| ijfi K T(, 


AMERICAN 

tNDiisTm£5 r me 

30] ]‘nl lt'iI ]Jr|>l. 

■WAMfUCTON, a. Cr 


S'ii MiihfiJ lui Ihi 

min ■ III an ]irn 
Krai tor Iwt UMpli 
C^'F- Om- r«bl^- Mtb 
*^l tolijn JPi. 


Oumy R I d -t . 

WaSIIINCTON, d. c 

i eI fwni - iiid.arrd Cue: 




■ *c 1 




Bhpip 





1 1 

1 



1 ■■■ 

1 

Y 


L^ 1 

¥ 

r«E jt 




































Running Trucks by Radio 


Why not direct your motor trucks like ships? 


By Lloyd E, Darling 


The mstruirwnL lofld packed Up for 
A t-DElE trip peruM fOUEh ccuntry 


engineers nnrl others interested in the 
experiment, we™ themselves riding 

around in the motor-bus shown in 
the illustrations on these pages) and 
asked the mayor whether the loca- 
tion Of the hidden truck, tas deter- 
mined by the direcliOEf-fi tiding appar- 
atus, was correct and according to 
what he had specified in the sealed 
orders, fie replied that it 4 aa, exactly. 
This proved the sillCCfiH of the experi- 
ment. In effect , a truck-o w ner h nd been 
able to locate hia truck while he w&a 
riding around Iki another vehicle, uneven 

achievement than one would 
ordinarily be called on to perform.. 

American radio men have already 
extensively experimented with radio 
apparatus on trucks, auloinobilefl. lim- 
QiieizUBC^ and in fact almost every 
wheeled, vehicle of the kind. Hut the 
commercial value of keeping such rip- 


tion, which promptly marked the angles 
ori a map — in much the same way a* 
for shipa entering harbors, described in 

the Popular Science Monthly for 
September, (page ll^b The fine* chui* 


The b-L. : o§>«fltor may call up hia home 
office at nxiy mMOHSt Fflr brittWidni 


Tht Lllics ust a loop ;lln :iI sflHxicd tci- 

the outsjdf in. the manner *t»WIl 


marked on. the 
map all inter-* 
Bested, at one 

point, obviously 

showing the loca- 
tion of the truck 

that had gone oil 
and hid it t elf, 
under the 
order*. 

The control 

station operator 
then called up 
the mayor oi Cob 
Chester (affain by 


? 


for the mayor , 
with a party of 


IS<tl Lu the 
r$tus Trom w tilth, 
the outfit thut w»s 
uHii Oil tiiC- London 
buie-s was developed 


Generator tnd of park apparatus Et hia 
cm Lhu irLpud Us the iLlust.rutiem below 


puratus permanently °n such VS-bicleH 

lias not so often been emphasized r 
Doubtlepa much moreeueH experimenta- 
tion veill be mad pin the immediate future. 

The tests of the EngSisll experimenter ■; 
are indicative of a trend of thought 
and a development in progress, in ah 
countries where both automobiles and 
radio arc highly developed, 
any good radio apparatus should be 
capable of producing as 
that illustrated herewith. 


results ah 


I T is quite poaaibfe that radio may 
sewn he culled in to make motor- 
truck haulage even more efficient 
than it is* Many factors point in this 
direction. Direction-finders, electron- 
relay sending and receiving apparatus, 
and all the related appliances have keen 
marvelously improved within the East 
two or three years. Already they :ire 
directing l he movemenla of .ships fit 
sea ami in harbors. It is only foglcal 
to conclude that they have the same 
held for operation in directing l he 
travels o£ fleets of motor trucks on 
land, since motor-trucks travel about, 
and arc hard to reach in cn.nes of emer- 
gency h just as are ships- Vet- 
need to be kept filled with "cargoes'' 

and at all time* routed most efficiently, 
or they lose money — again, just like 


Stage is all set 
for the advent 
of radio in 
motor-truck fie I ri 


1 ime. 


Some interest- 
ing experiments 
were 1 e c e n l I y 
enn ducted In the 
suburbs of Lon- 
don, Km gland. 

T h e apparatus 
U&cd was a form 
or the puck and 
wheeled radio set 
developed orig r 
inally for use in 
the British army. 

Tube transmit- 
ting apparatus 
was loaded on a 
truck, and the 
vehicle sent on u 

r a m h I l n g run 
cl i rough London suburbs under scaled 
orders, provided;, for the sake of the 
experiment, by the mayor of Cokheater- 
Arriving at. a spot fixed in the orders* 
the operator Oh the truck E*egan to tend 
uut certain radio signals lor the benefit 
of direction-finding apparatus in towns 
near by. 

These direction-finder* promptly 
showed which way the truck wub from 
their respective station*. Their opera- 
tors “ rfidiotelephoned 1 p the informa- 
Lion to a centrally located control sta- 


For the Radio Experimenter 

















An English clecCroai relay, Nett thst 
tike grid TtSCmblcP * £,as maniJc 

Many radio atudfrnta posscflivne suffi- 
cient appantua may be interested in 
swing what they can do imi the way r»f 
developing an efficient system for uy* 
in motor-vehicle service. Thor* in a 
larg-e future in the lino. 

Eventually p of course,, this great 
country will be crossed anil reerOEscd 
by a network of permanent roads* 
Motor- vehicles carrying freight or sn tar- 

urban ]]asaeiigera will be an common as 

horEo-dni w a vehicles are now P A] ready 

we have made considerable progress 
along this line, especially in the neigh- 
borhood Of big cities, But the lurgeflt 
problem the owner of it fleet of motor - 
trucks haa is to keep them full at all 
times, and to prevent them from going 
on useless journeys, Or from crossing 
and recrossmg one another’s paths — 

duplicating effort, In other words, and 
half loaded at that. When a centrally 
controlled system of load- dispatching 

is inaugurated, operated by radio, a 

large share of these wastes cun be done 
away with- This wilS menu thousand* 
of dollars’ gain to the larger truck- 

v ” I LvE D i 

Thu* the owner of the future will he- 
able to issue orders to his trucks, direc- 
tions for picking up return loads, in- 
EtructLona a* to where to go for repair* 

or gasoline when there is trouble en 
route, or ocher information of the 
kind 

All of this will Epeed up results im- 
mensely r Radiotelephones work over 

distances oE two or three hundred miles 

now with huh. They have* In fact, 
talked as far as from New York to 
Hawaii* for that matter, or from New 
Y ork to the British Isles. Much is 

possible in these coming years. 



Generator load ready for urmv trims. 

port. AiJUiLvjn:i 1 hnrr^K carry nrrinl 
oxiil the rtit of thrz parfl.phcijuillfl 


1 








Cln^ I,- — Designed for use as 
a detector; operates with plate 

potential of 20 to 60 volts. 


Class 1 1 . —Designed Tor use 

ns an amplifier; plate potentials 
from 6Q to 110 volts may be 

applied. 


Tubes in either class, may be 

used for detection or amplifica- 
tion* but those of Class I are 
best as detectors, and IX 

tubes are superior as amplifier s. 


Standurclixed Srji/kel $1,50 jddilional 


The Marconi Resist- 
ance, connected in the ci r- 
cuit between the grid and 
the filament of the Marconi 
V. T,, Is ma< ic in the fol- 
lowing Standard sires: 


Standard Resistance* Complete* $ 1 .00 


EbJeckJ AnJin fm 


tlni|qrd I □ i dk vitk iLr 

JT.]# 


3=4 megohm* 1 megohm^ 
2 megohms p 4 megohms, 

6 megohms. 

RtsLatjmcTH. of fin y npccial 
fraction id values up Lu 6 icic^- 
chel be supplied^ 


Send all remitt ernees with order to COMMERCIAL DEPARTMENT 

MARCONI WIRELESS TELEGRAPH CO. OF AMERICA 

t* IXatribiilor* far IXc Fa r«f Radio Tv phone £ TWj grap h t~a. 

Room lBStt, Woolwork h Build:n E - - 233 BROADWAY, NEW YORK 


SchuFiilrl Elld t. , N” Ihv# Jsi md . Qhiu 
Anuricnn Rldf. r RjEtimarL, Md. 

Iniuran F-iiiH. Bldg*., Srm Frinciuiiig iTnL 


136 FrJrriS H i -, Ban .1 on, 

2D] (lamraivrcia I Rumk Ajinn, NswOrLuju, La. 
109 =Mmil h 2nd $* mr Pfi I UiflpLph ia. Pa. 


HEART 


WIRELESS 

An Amateu 

Station 

Vacuum Tube 
Years Behind 
the Times 

MARCONIV.T 

00 each 


Under agreements recently effected the 
Marconi V r . T. h the only vacuum tube* 

nr aturfion, which may be sold to a mu- 
le Urs, laboratories surhuols- of inalrucilon 
and enjdmenters. 


The 


Firm . 1=4 Pat. Ncr. 

FurciE Pd I . NU, £1 3 IB I - 07953-1 


approximate operat- 
or the MAKCONI 
is 1,500 hours. 
















Make Old Vacuum Tubes into 
Geiasler Glow Lamps 

V ACUUM tul* 5 * usually laet about 
a year and a ball, Ev&n aFrcr 
this good service they need not be 
brown away ? for there is a tffl For 
them that ojjens up a wide field for ex- 
periment* 

The idea is to make them into a Sort 
of tieLsalet tube by conned mg any two 
leads from the bulb {except both fila- 
ment lends at. the £ntnc time) to lbs 
riTfmndiiL-v of a smirk -roll. small or 


tubes are high- 
ly evacuated* a 
pleasing light 
will ttfi seen in- 
side I lie tube, 
iJiffen'rLt ufTW-ts 
mar be had by 


piece oF Einfoil 
sil xml, one inch 

&C[iJCireuFiiLboufc 

[ho 3 1 isc die of 

■ Hi ■ 

die glass anil 

connecting o,i ll' 

sceoridniy lead 
to this and the 
other e«i either 


natu 


Tub** &1ow beau 
lifully in the dad 

plate or grid. Since lhn pinto is near- 
est ibu glass, the tube gives most light: 

■.\j|,ML ll Ls i 1 1 Li ' Ml I lie r-lu-i I Mull-:-. 

(iitihflid of tin Foil, a loop or coil of 
imr or two turns of bare or insulated 
wire may Sjc wrapped siren m3 the tube, 
,ii li 3 the secondary Ifcad connected lo 
Hit* loose end of the wire. If one lead 
is connected to tlic plate, grid, or fila- 
ment j and the other lead grounded, tin- 
bulb will Light, though nut brightly, 
fn Fact, there arc counties? experi- 
ments that (he live amateur can de- 
vise with this simple bulb ami coil 
connection. 

One advantage of the idya is that 

even a small \ 
tube very well 
An interest nig 
line of 


naturally 


e-'jt-* Earn MOO to 

*4GO a Month 

M-irt at bam*!. AH J'lj’J pi&kI !□ toS 
3 ‘T-ju: lIc r-l lri : n irjjc iivs-v:iii'i a band Lite! Uk-H 

iu E4(nf >^iit pciflblsw'ij AaLwR Tj 1 
Ffcrai Tr+g j ij i rJ Hi J I'awfic Macaour*. 


Gcifrd?f rfFrct* 
require but a 

TNELUIC ULPLUlE. 


,L-:r. wtu>J>. r[yl ll*<I- 
r irj jkl I v dwTfnnt 


Rre .» inictm-t bz.:-j 

c-r impnna lirniri, 
frciv rvSalurii. a mJ dJiI 
iry Srwc Im L»r?^ Arid w 
iiricuri bdut? »M J-fU. 


expen- 
ililMlL is to fukc 
picture* oF the 
lijslii emitted 


S«tvCu" 


Wc earn train asrtf mniju Jnjunff of eli, ftos 
HnaL Lrtii tiLur- tmdn: jjlttai JiLifiUir Mrdh4r-i£ 
Irutmctora- wild H0#vYiAi..d tr*!-iLiii r*r 
th^j.^niiv dE 3:ilAine .NiswtsL 

»nd bMbSftuipmWfffc P« n^d f«w traLuLrifif 


The best way — « |g L , - 

to take the d. Li — ,i «p 

photograph in 

Lhe dark and let the glow of the bulb, 
only, register on the plate. The camera 
ghoul d lx- fociisivl before (he lights are 
turned oft The bulb thou, Id then be 
put in operation, and an exposure oF 
filjoiit seven minutes will hr humid lo 
lx: correct,, though this varies with the 
strength of light emitted. 

The photogmpl l herewith fthows 
some of the various effect* produced 
by ;lh old Fleming valve of only two 
I'linucnts- The picture really dues not 
dfi j usth'c to the livautiful light P nJ ~ 

.IilcvcL li is oF :l UT-ild blue color, und 


StONAL 
iii.iHin “• 


Tm id ld k unhr. 

Speci al Bales Now JS^S™ 

fi.i-nULLOJl UErd ^ Tw 1 1 n y ^t!h| O I Ll: C B HIjIj 

IfansaS City Alliti & Irachir Schbul 

SEIM- J 7 7 IWl* * |mya e-,1 jr. Hi. 


IVn|n |r»J kj tuT Ihhi iLr FWF P"*r ru *1 

BICNAl EHCIHEERING 

F ""T-t--*- --- 1 n>*m 1-f kiYT-r-ninl '-Tfe. 

" iBr r-illi-TW- ■»*-" I'r'j rrT -l-l™ 

Iff - r |pi du , cmn LeiIeIih y#* &•*£. XiiLh ji/r 

cJrjT'Ji'sipali.s. R 1 .IIII I ?R1 1EIU Wilw» Am. Chic«H 
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fills the whole tube like u firefly riow. 
When taking lectures sif this kind, the 
spark-coiL oi vJ batteries and switch 
ODould be placed behind the camera so 
the spai'k of tin* vibrator will aul takfi 

in the picture, 

Iti axpcrliiiwtit^ with these tube*, 
Rumetinies one gids a blight l>lue light 
with a Hiriuigi 1 Xortburti Light, iiiavo- 
mctit going on maide the glasa. This 
is ctmimc ten stic oi Geidjcr tulx-s. 

Again, t hi? light is brukon up by ui 

ftiEigfe beam, bright er tLuui the resb 
which twirls about between the plates, 
one end turning Oil ru fijfH spot uH_&n 
asis P nri d t L ie! other end revolving 
iiroL3.ii 1 3 l ] ii‘ edge of a plate., 

To test this light between the two 

plate 4 , run t.he 3 mill » HlcjuLily foi 

(w^nly-five minutes. At (lie end of 

I Iult time the ;gkiH.s will retain exactly 

i hi' jiELiiM’ heat sis at the start. This is 
IkKauk the light produced In a vacuum 
somewhere near that groat degrea of 

perfection, cold light. With certain 
circuits, however, the tube wmofinirH 
gets lint, SnunUsjncKK light- from a mite 
it? stratified or in l>onds. This ronnnt 
bo perceived wall with the eye els 
with ttm camera. — Philip A. W ALt, 

Use a Water Rheostat to 
Control the Filament 


A WIRE ihewtat of ten or more 
ohms n'Mislaiicc is ordinarily 
used tu control the temperature of the 
filament in an electron relay or vacuum 
valve* If one is not readily avaibij>lc h 
however. a rheostat may rc-iLciJly- >w 
made of ji tcst-l,ube p some salt water* 
anil otldft anil cm M Ih of wire. 



A teat-lube matter 

zl ;;Llii]?Il iliir&ilftt 


The aHHL'inhly 
U shown in she 

figure, Pushing 
the glass rod 

down thremjdi 

I he cork causes 
the liquid to rise 
in height, and 

thus (IcL'n.'ELSt'S 

the resistance 
between the 

ijiiluriiirrged ehi> 

1 redes. Pushing 
the glass rod 
down, lhiTefore r 
means that ihe 
filament of i lie 
electron relay 
will get brighter. 

aa 

The water rliiru- 
Hiai is inserted 
in st-rirs with Ihe 


battery and the filament. Binding- 
pcsls o:i the: b:iadKjarc,l make con- 
nection cosy. 

Salt, and water will do for the liquid 
in Ihci liTHl-tubfc. Jons of another sub- 
stance niusL 1 hL" present, Salts or an 
add will provide these. 

The elccl-rudes will i in the whlt-ion 
may be mode of almost any anetaf boh 
tlmnc- that do not eorirule easily arc 
Lest, — A. A, MacKiducu, 
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By Mail 
Ten Weeks 


C ALI^ Coniine in- Steadily for National Radio 
Institute Graduate* Ftom Ah Parti or the 

Country. Four Concerns C-ijnrrmtee to Tnke 
All QekphUh Wf Qn.n Fi.imiph r 

Cdiurriencial! Radio h\w arrived and m-aiiy attractive 
punltions are ncjw ^pen in the rmmmerrHiil land radiP 

service, merchant marine* railroad*, radio supply 

f^LlLinLi, lake ;i:l:I urtuti sbeumship liilrs, telegraph 
companies And, aerial mil il service. We are now it- 

eeivlnK fequ«-l& for more National Radio Institute 

gruduiitcs iIlilii we tnn Furnish, 
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I arid Up to J-ZfiO 
a Month 

■ 

D al li f-ftL , i'|hEmh:i I ii|i|H:-riiLTii 4 y 

Hst i^vTihini inn bif HjuIki it rtrllftn- 

! ih i Kli^lniuillH| l.liuiliri'j^i :il j.I 
i jin 4 mi jiimiE liLH|H,Thiri>. So 
|m"i iuiL- 4 i iHTinivi: iir IniaiiLiiM 
ih nnvHLin . Vein, -n,ui kruli 
windivH Ebr XaiLiixIiaL JLsnliiF 
liihliEuin w i ci Erl* w-n'h&a by 
him! riL;li3 ill ^ ciur laA-Ti liu^ur. 
WlIIi iiilt lirlci js'im uufk CjLLn' a kLy 
i iiciliTy Nir JLrsI ClrtiJr 4 in E i 
rrt’iiiLr LflL I jp'r.^i; nluJ ii ^ ■. ■. I 
jpHiaLlinli nl hih a |my. M*hy cif 
iHjr hlinLriifii MiTurr ffJnlEbullH 
I -rfnrr rniyii ilrl iilp 1 eIh: svnlEwi- 

iHTHiyr h IH IrtHIll ^ 1 II 3 . 1-1 1 1 : 1 L 

pinlrlii^r :l\uI livLrlir- wbAE Ih 
iipivIihI Ici ii-Lki' jr I ii|.! piirrrFh 
of wiMlfflw wi.i rk , 


Get Your hlflructinrf 

The Nation'll- 
Cnpiid I 

(Our f'Hiiirniii ih ErdDexrd hy 
| III- TjnIihI ^ : l I h .- ^ J i n i i >.■ i l! 

tiittieulpj 

Till' Vf|linli:i! ItiiiLln L.i-’alnH--. 
■cdEH^IiskHE i*i P& 31 -, u-s* (Ffl 
lint iii Am^rii-i Mirei^rfiuly 
tnnp|l u ir.'li'-iK l>v jiisihI. Ie ih 
liCfldh^l by HiHLlincrifcupn wbn IiilVii 
> tfn rl^nnljT •fillind tr illi jpiWritHD- 
mmti™i«iiniHir M inLrnu^ Tin- 

u ,"it !■: i- iief I-t I In' i li n-> c.- -Ii el 

J, Hir.ii ti, E. \L, iorraerly 
Jllfrtiir iJ Cbr KzuJLju t J i~| jciXL - 
nii'lll. IlnkiLrel L' 1 1 ■ i': i-f hi J.' _ ±n J 
£■ It, Hus, Ji .- r i i i rS y fflf llm 
Itnilji) l'Mx'iufiii i:-f Va.li- t?oi« 

Yfr-.il J'. iiiviini-ril LiU A riitiip£'> 
leill «in'- 11 1 I nii mil i ni-lxili'LiiNI 

Uriel I'xdjn'n, 

We non-' limnf hiiinImL -nr hLiij* 
d-?Oltf 'KrO'icll'H- 1 > * 1 » - H'-sIrl 
One lumlinn ia llin KftlioiV* 

['il.nlil. t^thw wiUi (lip 
-!:i ml ilhr nf util !>ffl r^fi «m| 
I b-i r w iii i - ui-iutil’i' nnr.* .1 ni.mK 

j^ivifriiitoPil olfioinls munwM 
■a* h 1 h W i r r I fu viivil iw, 
(Jiivi-^ lulu FKdif»ll r.'. □>,''? our 

l i J >- 1 1 r r- UtB K^fc-I irwl.r |i*l 

hjLulI 1 I 111 (■!■■ iLIld \Cf b.t* III- ii|l- 
l:m«! help ilS I h^ran in 

JHj P U h' H> '■ ■- 1 |.eyi?!E IMmif iniiH. 

Tittwl If YOU Want To 
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L, 


E: yiwi want: le tm-vri i"hI h-*- 

Iht- wc-rkl. iro Shi fantf'i n=msi- 
fcHtr- Lili'l i Ti ir- r-r^ifai r- ^n&UT kcK.wl- 
h ■■ J l 1 ■ 4 jf p-'erliJ nffniT". irLri 3 fr> 
eKi-rr jeu. tlir cliMiNT ijJ n uru- 
Lid'iC-- lloT=«V«. YOU nn- liciL 
«ldit!ld ti 3 OSNTl VU.% '"-■'■.V «■- 
«urc □ pemiflMfflt in:-,il ii -II :Ll 
line ui n-iiiy I n-i u J nnSin 
elUier*, railranlik fnlMpnnili nr 
HrrrLiiLnh ,\- (X'mjHiriin, 

CetHd. 


Pi’li' Ai You Latirn 

Our plnth or p-iiyinEat phrrr n 

u -.ri-li hi j I 1 , luini mi: ■ v. 1 ~ 1 1 1 T - 1 rhe- 
jr |i,‘|i i;.j ;ms 1 nr 11 Jm iLit-IF' - '?. Fu 
I'-Tirri. 

A r>ITKlll giApiiPEiL iUiv, II ■ ■li i>UF 
iMiir nt 1 111 y 1 em- 31 E |i I llIi Li TH I 
nn'blll fnlLivibj iKiJTiii'nlsI f O- 
,I,I:.> von lu ra.rU tllC >Nii*1 "f 
oar 1 u iclrjii while inLually 
1 -..1 r | ■ *, 1 1 ■ 1 1 j t*r :l Wirr-lMli fJ]l- 
eFTit&r. 
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Free- Initrumenti To 

Every St.ud.ent 

In MJdhinn 10 n\x tes.c I ■ kiLh — 

HU JDHLa .1 I l-j ki n Hi ±uA IH- f*r- 
H. 1 I 11 J i-sllI: :iI-lI I 1 .-I 1 -- — We rnlul 
Vuu. while takjllri ant inline, u 
HLiiI v.hi ■■ I AiLl-iiliiaLie J'ruLiiisii!- 
1 ilia d.llii It'.-'-' 1 >. 1 ml wet lur tvud- 
illu Mini J-r-tiililfaii HbudfliL 
Ohl-M fine io-li-Utin-lllH irr t rVu 

■ ■lily ta NttlkianJ lErujiij tsi*. 1 i- 
1 IIW ii MltfTlth 

Free Membership in 
N r R. 1, R#|«y League 

E'poii t-nrollmnu every ilu- 
denl In thr- :w.i"im( LLulia J n- 

ithLLile ie |X'.-K-I ,L|,| WUliiliBljJ' 
■■■Ena LIiia- mi! wjhL pin, Hmtji 
lyi liH hbi ulli'-i:i I im-iEilH-rhlii |i 
la [br- IH . K.. I. lEnliiy I .HiLrui', 
Wlcti ± miiiilh EniwiiiK imjpeii- 
[*' rfr-lil ji I limnxIiiHjE Dim Hi-rlil. 


FREE 

In acli!ii:BC>ii ta 4 jiir eomplrte 
fjurM in radio trleRraphy. tv- 

r y Hlij.l'-lil hr uivrli -filbr n ? HI - 
jilrEj' H-minv ill n*pd*m rwlki 
1 i-lt ]ili, my, Thi« l- 1 m r;e c-ijini- 
nfiirfl len uperinli ih-Murui imL 
I i'll |htpikluiI 4 ‘u.lmba.i.lmiK. 
J lii'-M' n.iml-.iiii-il, niun-i'K immlIiIi' 
ft ILF UUlLtEitr Lhi fill tK'Hi ' i'im Pf- 
-ilhilriliic llmmiiEli LlutiW lid 2 *- al 
berth radia Irkprapiiy and '=»“!- 

I-J 11 thLhi Itltphn-Tiv. 

HvbcJ itn- Nillnnlic ihnifrilL li>- 

ilay (nr war PltEE l*wk r.a>- 

! 1 1 L 1 1 1 Iil ull |i:irl i' lll.Li ? ii lid ape- 
1 - i h I iillnr In Hht^ilpnli ^TittillinM 

mn. 


M.-iil Thin tloupon 

T uclay 


",:i lLii-i 1 :i I KadJo I IL:,rO '.ll '.', 
pi*Trt. I+H. Hlh * IJ Sn_f 

N. W,. 

Uu^lkluAcftfi, tJ.CL 

-S^Dil me*, free Ii-r -r 4 .iirj;i- > I MIT 

buuk Ii-l, " Warc-lera The t'l^ 

furi.il ally Ilf Tnduy ." 1 u-'llh 

full IfflrUpijlHrH r*x*nlinK 
irillt- SMbmW' l-eii W' i-Il-I JI>i|n< 
Slij |y ^»|rnt ilIhL V U F 

Hl^dfel FIS EE INSTlilT 
MENT OFFER. 


\innr. . . .,.,ji.,.ii « 


Vl'ln- J 


City-,. ...fitatftL.. 






















































By Green leaf W. Pickard 


The f dHmping a r tide c&m j p r c ■ :-r ixccrpte from a pf ipcr r “Static Elimination h-;/ 

Directional Reception” Mitered recently before the Institute of Radio Engine-era, 

.ViCiF yurt. .4 y.idc from fceinp an experimenter of soft in thin field r A Jr* Pirbard also 
holds SCretal fundti min tu l patents on crystal detectors, and is One of Ike real pioneers 
in the radio opf. Toward the end of I hr peeper Mr* Pickard trite several forte Jmrc- 
toforc unfcnojcn i:rl^r.urf the working# of the my/derious receiving dot ion that the Ntirp 

operated at Otter Cliffs, Maine, during the war r Altogether the i&iper is of mark 
interest ond raiite to radio .-'titdcfrU, It trill be printed in fall in the Proeti&d iftgir of 
the I mf if tile of Radio Engineers shortly, — -ED-ITOR. 



New Easy Way 
To Learn D rawing 



Hme yaw can earn big money 

in C'ommrrcial Art, 

IraiinQy Designiatj, or Car- 
loaning * without briny n 
1 1 fjaii ritf , 1 ' and reyardtens of 

TfOar present ability, 

Never was there such a need lor 

jU'tists 05 Iftdftyl ISUldfcJC'HS IVV] fcftliziN 1, 
rincds thousands. 1 1 1 List rated cm la- 
logs, advorliHem-elitfip pc»ters F circu- 
Lira, iradi'-murk designs - — cuuiiticra* 

pica's of :irEi work arc needed by the 
i m -y hihiiii'Si "< • 'i'll i | :• ■ r: "i ; i ■ 

cals -in- publLsbod In America — every 
one of tWu needs the services of At 
Jci&fc t ’.1 ii at I ids for eich ksue. You 

can't livgin to nc-Jll Lkl 1 the n I ec 

iMiLumU of art work that must be done 
-and the demand IS increasing daily. 
Big money is gladly paid — and bijr 

money is wntliiig Uw anyone wit Ik fore- 
sight enough to prepare for ibis jsh'us- 

nnt prof f^ion. Thru our mw easy 

tmd IlolI of teaching YOU l can earn 

8 IU to 8100 a w-iH'k ms :ni art ist s regard- 
less of your present ability. 
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T HE writer's theory of static 

frp Hummed up an follow*; Areord- 
isig to the assumed character and locn- 
tion of the discharging masses, static 

waveg may hR es pec ted to come in on 
the receiving atatifltlBi IrOm ;■ LL utigtes in 

altitude bmd nsimuth, with a maximum 

individual intensity from above, iind u. 
mu.iimum Frequency in the neighbor- 
hood of the horisen. The totnl dte- 

turbing eiffict will in general come in 
from, poinla nearer the horizon than the 
zenith, although rhe aUitude of the 

ring of maximum disturbance is in- 
definite, The individunl planes of 

polarization msiy take all possible 
angles, hut with ll proponderaDce in a 
direction determined by the earth 1 * 
magnet Lc field. Finally it would seem 
that the imwt probable static wave 
form w^h a single highly damped pulse, 
because of the low conductivity of the 
discharging masses, 

fti'rpirinn Signal* by Dttr 

According to the above theory, the 
problem of the diminution of static and 

the preservation of the aignal cquheeLh 
H im ply of the rccepti&n oi m wave-train 
originating at all points in altitude and 
azimuth. In a broad sense, there arc 
iv.o solutions for thi^ problem! one in- 
volving a separation of signal and static 
based upon their difference in wave 
form, and the other a separation based 
.simply on sharply direct ionat reception. 

It is quite ctear that if we could 
restrict reception to a small, solid iingle H 
including the distant station, thCfC 

would be relatively little static included. 

To use an optical analogy, the problem 
Lh essentially like that of receiving 

monochromatic light signals In full day- 
light, A MpectroncDpe or u filter screen 


would be one solution, and direct ivo 
reception as by a telescope another, but 
best of all would lw a combination of 

the two. In pre*ent-day radio commu* 

nicalion we have already highly de- 
veloped the spectroscopic or filler 
separation of signal from static, by 

sharply resonant circuits arc d beai 
reception. But, although we have had 
two practicable types of sharply direc- 
tional receiving circuits for the pan-t 
twelve years or more, very little us* of 
these appears to have been made until 

c|iute recently. 

History oj Directional Reception 
The first met hod of obtaining ihurply 

directional reception was origin a ily 

suggested by Khhu Thomson in lfcLfl9, 
W ! as palekklcd In England by S. G. 
Brown in thp same year, w r a.s more fully 

dlsclDoed and paten red in this country 

by Stone in wuts elaboraLEly 

worked out for two, three, and four 

collecting circuits by Bruun in l®M)(k, 

and, more rceomly., was used by 
Weagantr Two or more separate cot- 

lectorfi are employed, spaced apart ;i 

material fraction of a wava-lcrigfch in 
the linn of ]iropagation. These col- 
lectors act upon a common secondary 

circuit in such wise that, when the col- 
lectors are simultatieouely a ffochprt hy 
any disLurbaneo, the currents _4el up 
therein will arrive in phase at ihe ci-nlcr 

of th-e system, and there, by opposed 
windings, ha placed 180 degrees spurL 
in phase in their effect upon l he secon- 
dary. Because of this oppoHstion, such 

currents will not affect the detector, 
and no sign id will be produced r Un the 
other hand, Lhe signal w \lvo y jjasjii ug 

the collectors successively, wii! get ufi 


CiiFTBni h therein which will arrive al the 
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A JJPW plan- Wurlitz^r, the Iiit^mE guneml music hou&C In the 
world, is offering the' finest music-al instrument? with complete 
outfits at facto-Ey price- With each Instrument comes a band* 
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Any Wu ill tier Oompkrc Musical OutAc will be sent for 4 full weet'? 
ftuc mal In yarn own home. Play the Insmjment as if it u-cre your 

town, Ac the end of the week tc J .ul 3 : the Lfiit taliknc and CHiriil at OUT 


Convenient Monthly Payments 
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These Complete Outfit* are raady. Send for one on free trial 
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The instrument of your choice wad everything [n the 
complete out Ac fully illustrated pnd desr-ribed;, with, 
full details of the ftee trial and easy payment plan. 
We me manufacturers of all musical instruments. T is 
wonderful enm lop; is a veritable musical ■. ncyclup uU iu ■ 
Wc Will send It to yau fret and without ufclipatLaru 

Mention the nvuileiil insirument in which you are 
incensed, Mril the coupon now. 

The Rudolph Wurlltscr Co, a Dept 1201 
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centRF oi ihft flyjvtpm in an riutH>f-phaBe I 

rulaiioiL, and ^uch signal currents will 

add in their effect upon the secondary 

and. affect th-e detector,. Thia i e very 

well shown tn the Stone patent. 

Tho writer in 1 90o doviged a extern 

in which two aeriaie, Cuneci to th^ di Jv- 
Lmt jHlaliori ami ^epHrat^d on centera 

by some thousuncls ol meters, were 

connected Co a common secondary by 
way of pbaie-adjljjstilljj meaias, aO that 
the currents were added in the secon- 



N.ivdL rEC-tivi-nK uppurnlui wiUiLn the E&olatfd 
Si^use-n, Otter Cli-ffr. ’itJtion. Mr, Pickaid'a 

circuit* Jielpcd cl i mi-nation of itafie here 

dary in aiieh ph^e os to produce the 
maximum signal , This method wiih 
firnl puhlisbed in \\ patent hied in 1 9 ii 7, 
The purticular caiW discusHed in this 
puhlicatacm involved two lurge loop Of 
coil aerials , arranged in an faat-and- 
west plane for the parpode of tnin.fr- 

uLlantfc reception. TKc&c bop aerial* 

consisted oi lonir, low rertanglpfr,. and 
were Limed Lu the desired W 41 v+I-Ecrifftll 

by inserting series capacity ami induc- 
taoeo. With ihb aystem st Es pos-silde 

to p.o arijunt the phase re I at loos uf Hie 1 
currents arriving at the secondary that 

interference or static arriving from any 
particular direction is canceled out: in the 
secondary, unit! doefr not allect the detec- 
tor. A further udvam age ol Mi is system, 
which has recently been poiniecl out hy 
Weagant, Is Lh& fact that it has materi,- 

bilEy greater or sharper directional reecp- 

rion than any single type oE collector. 

The second method of directional 
reception rteviFverl hy the writer doea not 
involve^ even for long wave reception,, 
such geoEraphicnl dimensions as the 
other ayatems. This second method 
consists simply of a rloaed tuned! circuit 

or Coil aerial,, of dimensions small as 

compared with a wave-length, in its 
mnst effective form, consisting of a coil 
aerial combined with a s-o-called “"open"' 
aerial, this mothod gives true unilateral 
reception- The coil may lie of quite 

small dimenfrianfr, particularly wheo it 
ifr employed simply as a radio compass. 
The first portable radio compass in 
exist ene*. a Was employed hy the writer 
iti 1907-190& for mapping out l he wave- 
front around a tnn emitting station . 
This fad 10 compH-^s consisted of it three- ' 
Lurn loop, one metpr In diameter, 
shunted by a variable a i r - c O n de n s e r u nd 

a eryslat-deteeLor. 

Heretofore the reception chr rmcterls- 
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tics of aerials have been studied prin- 
cipally if act exclusively, in the hori- 
zontal pin no, Just why radio engineer* 
have elected to live in a LwoniiintillfiEoiiu! 
world is rather puzzling, 

[Muelii valuable technical diacuanLon 
follows at thia point which the Popular 
Science Monthly is unable to re- 
produce because of space limitations.] 

Origin of Otter Cliffs Station 

Shortly after America entered the 
war^ a radio station Wua Lutlt for Mr, 

Alessandro Fsibri at Otter Cliffs, near 

Harhnr r Maine. When the atatEon 
wan- completed Mr, Fabri donated it to 
the Navy, and it wan first used as a 

I pw- spark atation. However, it Was 
very whorbly found thaC the location 
wa* un excellent one for transatlantic 
receptions, and this eventually became 

its principal .service. 

The summer of 1917 having shown 
that although the Otter Cliffs station 

had excellent signals, it also hail over- 
whelming static on occasion, Mr, Fabri 

invited the writer to install directional 
receiving circuits for at a Lie elimination. 
A circuit wu installed, combining 
open antenna reception with loop or 
coil reception. This was immediately 
round successful. 

Continued nse o£ this circuit at the 
Otter Cliffs* station disclosed tlie fact 
that the earth connection of the open 
antenna was not attached symmetri- 
cally to thu aerial, the rcyult being that 
a certain amount of cur rent in the open 
circuit w&g flowing directly through the 
loop and connected coil, of course 

9(3 degrees out oi phase with the loogi 

current, This tended to decrease 

the ahurpnesss of the unilateral recep- 
tion 

Considering only the horizontal plane 
reception of a simple loop aerial, with a 
certain unbalanced capacity Co ground 

(either by way of unbalanced leads or 

u n symmetrica I construction oi the loop 

itself), it is obvious that the system will 
act as a combiliatLoek of loop und open 
antenna, with the currents added to- 

gelher, hot ill phase, but in quadrature. 

As a result of this, the currents will add 

together irrespective of their direction, 
with the result Lhat the ideal llgure-ul- 
eighl reception curve degenerates into 
an hour -glass- shaped figure. The 

remedy conaists En balancing the loop 
to ground, Us by A tb rue-plate variable 
condenser. By turning this loop 

through ISO 1 degrees in Its own plane* 

so that its terminals cotne out on top, 
a material advantage results in 
d i roc t ion- fi ndlJl g . 

The combined loop and open circuits 

have been in daily operation, cummer 

and winter, over a period ol nearly two 
years at Otter Cliffs, and h&ve proved 
consistent performer*. During the 
summer of 1 y 1 H the Otter Cliffs station 

circuit* gave unbroken copying of the 
European stations at Limes when all 
other Atlantic coast receiving points 

were helpless. 




ptain Smith 
to Ftoorxdatkmtf 9 


There jr u thousands 
of men like Capurn 
Smith w! ho P before the 
war, mere occupying 
relatively uniinckinaru 
E i:i- ji i-.!ii:q in the buni- 
nra Thrift Then, in a 

few EnantUe alter Ih* 
call la color G, Ihey wc re 


After neeintf vrhat n feiv months nf 
ten»lve train i me did far In i n~i fr-nm ik 
uuiljini y ai nEid paint, he, and ttin-Lmiiiuta 
Ihba hint, an- H*i-inflj tci nviiJ] 


ihl ih«> HHini 1 iim'I In iil in n hLi-MU, o? Svlf- 


luilremreni in lr4^liL^*fl IS IV TIitrt'B 

pn Mi i^in« ih*i K'fl ihfi uni j* wn ? m 
■KWH fktunLi^LiLiiL illil! Bll.l- 1. iH-lfer y 


rwit earn ynti mything 

NOW — «? ™ *asT r 

XiPb^Jiuijr \ty 4* 
roiiim- hFiisiCs naive bna- 
i|i£*3 tr^niiiiK 111? 

*Ct II :A I GOU i a£ ill-' 
CMItfMt Iftbemidt uf 

thin ttainiriil Gnly Irt- 


huLdintf Cuai*nilfcsimLi. m 

thu Briny. M iuiana ts-1 orhe-fia ifmint Ll’ir-lf wnyf iron 
pnsiLi^u in *11 wpllcft ul El it mio Ehe variou^-campi, 
u sufrriyiva ci rit tuii.l.; quickly liirrrd n naaian 
oE lna *5 lies", en Mi :n:o Ehu world'a finest hyhtiny: 
riNH'li-llC- ]■ Mi'flOSt EECT-TCd Incredible— but v: hj 1 
Ehii GiTOT i -1 IrusineiA hl:-ji nr it workers d -d au 
"llidc' bit" IG FliMPk' hlatnry. What took tie min ny 
JiKfLy y c- j | -ft p : l- P a ' I 0 t' WO* done in a Cnvr 
kriiibnEtiA by America. This rcr:<rd was- ir.hdt’ p.'i- 

nlhlv- l’iiL*^ by ini'cin jte l E jciEm.'i j|‘. 

Hipuich C:isii siLii LHitiinlri may return to hi:i o'. d 
jkih i>| |I:h:i w-.ILur - , Ic will only far ji abarL 
-trh-jk iL-ma MiiMJ^h ici oomplcie a n ur -.u of 


kxamdv« larnLTisrifi m mute Lir.u dt rthcr that will 
rnyKc ii n'i RiE-iiciialr fit for a. IjultLT pc.id. and. inure 
rui^Hiritihlc posiLinn. He kiwira Eiiaft inl-uruiTfl 
EiniFih'iK w.lL do Uv.-, far him jus' ai s'lreJy a? it 
ij]n.i lifinb liim far a commis-sion in Ihe aimv. 
iii[i/iyitvi? Esra :n ing mndje him n luadri ui mm. IL 


tii-iL ta jsiTE nrci-rs iiistuad of laic: «ik 

imta think, act and. luastui fur 


i.’ i.3 hUa til RI 

fi 


rnFibl 
EhuiH _ _ 

hiniGf'll da ilia i h.nkinic fur il iom under Jinn — 
i Tv -i ^ nuttar aC IlI'-e and death. Na! Cuptain 
Smith i. i.nMln c bccansMit m h.is i'Ld jab, iHicauss 
hu knu«T- liew ia gut a bM^ex c-nc. 

The W ar 's Great Lesson 


eraa^td i<i«r ^aruirig 
IHJWtr It/ tm dalUrfl a wnki—^iid Ui.n h a nrm- 
st'irativ-^ fitf n rs— y^M wiagld ritl FlVK IE1JXORKU 
AND TWENTY bllU.AElS n ¥(ir r. an i .L- mijlII 
invE-nmenr nl rnsih ; ■ i l-: 1 s-pm * tlmt. Tb.n s.= n i-itij.IL 
n. wben compared TA'siiiactL.Dl recui ns r-:-|;< ■■ i c-rL 
mcncnn School ^tudcrirs, hui : n all as it in it 




HErx-«- la urove IhattiLC-rftin 


other invBKinent 
a ciasned 'brain. 


Jtr 

in the world that pains- no well 

Thousands Bettered by 
American School Training 

Ft hin bean tlie prsvl lujfs of Lhc Amor ncn.'i School, 
a full y charter cd eduracioisaL IsTiiiituLion, to | * r o - 
P-iil: [housandM of a.iihsi ious pooplo I n r UattEr paii- 

ori b-.smns-. For nearly a 
r>:x ii advoratisifl mrenaive 


quanei-runtary it Las 
training and.ioday. Lhr-rearechousrinds Lo test iFy 
In iLn pffiicncy— ihoiiaiirida who are rjciw l- r j □■■■• i n i-r 
healthy mcccnes arid rnngEniulwork as a reMulL of 
1 he -spare time tjhey de?i:red to ^meriiar School 
trains nj-- The tame meavure of success t an hi 
yofiri. Fieri -ni sroru-r- of IhesE will 

EladJy lu- mailed y-nu on icq.iiest. 

A School That Is Known 
by Its Guarantee 


livery man n- ho stepped from liisjofiintTvil I'-Fe 
Lnco on Lncensive training -canin Hihh bmiEiL'd.-a 
ufiblc Lesson— a kswtn Ili-IL wlii lintl u. iK ttur 
I.-:i:.iiTl: j man it lie but h;>G tlbQ v. ill i-o- v.-m, Tiiese 
m ed have vs itaesoed tlic OE ii'lmuive 

training — hd»e t-een llie mfltGm^rpTMHli iii i heir 
own individual Htco- 4s wuLl ijd In sin •$(? uF <*h^ro. 
and is. is but natural tu n^m-ny Uiaf , if i^ti'na-ivy 
iraimnKin military mutK'r* u«Vbirnw4 P»l1i ^- Oin- 
h!-. i n mu.se have tbu snaie ttonOlifial GffecL ni-heii 
jippliod tobuuness. Thu hisLon. 1 of businu^i m m - m \ 
+:1 b-jftiners succussea poinla- umcrin^lr to thu 
aF.F.iEtaniai tendeted byir.lenub^ training. 

£iibfrdi the oimwtLce woa- s:yncd. and more par- 
1 ifi ily i U‘ MDtc thi: American troops i*%i siarr lo arrive 
Ikoin^LLherelraistieen a :icc .riabiu Increase in tbs 
rwiiBiltn.-rfif enjnUmenteforiiateTiflLTebsjDnenstrainp 
iEi'itimULlLnesof endc-ik oi Laoidit by tlw Amu-ii.-un 
^dhaol. Thousands of men v^lio ■n-em jinpty ’ "Hel- 
ling by" instead, ui Kiltaii j: -in'" CwFuei 1 they joined 
the colors, bavfi learned l^mon-n>^d tlu-y iir^ hm 
aainntabe coiituni w ill tlnr|H>orlV PGid wihy i l>rv 
held in the pusl . Tliiv fGd is i^-iivem] by the 
Increase in sSndunl* whfr firf 9 IVrfliniig 1frtffl$<ll*44 
iil Ameriran School training. Elk tuW ini'lithB- 
tlLr-Jt: studentn who are now GppfyLng ilHmtnve 
iraining T:; a balutionof "huwto kuL on." V^ill L+- 
nhlr tiT uii Lilly for thu goal they ha^e in hiiiid. The 
nnaro timeliouro Lhcy duvotelo this trvinioK wilt 
briiTg them nch rewards Lntlie form vflii iiKur pay 
ckecx:., becler posiLiceiB und more toniceiibii wear|«. 
The result of such training runnut be fUb^fwise, 
fnr tsain>-d mun unu llie ucGruust uu:iUllL-Ji^y Oil 
tlie market. 


Ah Lives tment 

Without on Equal 

If ynu think for a momml that there is rtirOth^r' 
LfTvestmcne that can eq>ia-l ihe limu And >in:ill 
amount ud" nwr.ev spr^t in IriteiftffvG Hs Giei^i? - i«f 
out 3 -xiu.r pencil and du- tome Qgnit’ihjE. 

Si a cuumc of intensb- e-tTuiTinic in viJiif Cfoufull 
line costs you from 4M 1 (o ^ltC-*aiul >tidf 
Lime— bum much would lliat muni. j/’ rtHfl ror - you 
U invested in slock? Fiom llirw na ri.-ik i3:iI.ue* 
pm - year would, be tlueluuiL, wuuldlL'E ifp 

T h I- same amount invested in intensive 1 r:iin inn 
will douale. Ireble orre-u ILiply j oureflrnmR 
several tunes, because it makes jun a ‘belief Imbi- 
ncss man and makes thuse n-lio employ yfaj n*-sro 
ol itiufict. There's no sentiment in dukTrininiifl 
iWi|.%ruM. Voiljum pjidfnr what you can do— a i id 
Out Oil- what you know. 


1'he jlmEncnn SchcHit believes ihat educaticn r 
like merchandisi:, should be suld on a "'make 
£ood r! ha^is. Jjolng huuness strictly by mail 
demands oomu guarantee as- a protection to I lie 
student. That rs Lhu beliut o£ llie American 
Sr ho 'L — ahrl it ie on the ba'is or SATISFAC- 
TION OR MONEY REFUNDED (h-A d sludfiiA 
enrols. All risk on I lie liart of the sludeiH iG 
uljminatbd. At unytimiu during Hie Sfft ><’ht i^f 
your enrol'm^unt w* prarmlet to refund )'<Mir 
mofiEy in lull if, aTi rr ihe ciwnpletron ot ten (X- 
ummul inns, you nutiTy ti.ESchaol that yuti areiiOt 
tuiffied with your coun». Teii^&aininuliuns will 
provo Lu- you whether 1 or nut yml u re yeltin u ptfiC- 
I icli'I. money-niLiJsLiikC t: ui 1 1 Li 1 1 : . You Itv I lie juUk' - 


Don V Dodge a Better Job 

Wlieiher you Ret a better posuion and beLLur 
p.iy u up to you and you UIudl. The America il 
isdin-.'l can help you ^ct ihe T»KLion you went™ 
Jum us it hus helped itEtbauundvof itwiriilH. It 
will nut obligate you to anv-esLiKuiv ^liiil *hia 
train ins: metnd lo you. A Free BiillGiln will be 
mailed you oil nxemt * • C tbc e -:m.j|h hi . Ni - nj^enn 
ivill rail un yi.nj — and h ii'iyJit p<^ ihe b«t 
thinu you cl-ec did. Chuck und ji&Gil tilt c:-uu|H‘.ei 
nhilu- this- mailer is bciorb yuu. 
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Last Big Block 

OF THE CAM AMAN PACIFIC 
RESERVED FARM LANDS 

THIS an nuU ncc-H. the oF- 
*■ Bering of Iht lilt big block of 
the CaVtadLaft Pb,^iFi£ Rrnerred 
Farm L-andi. Until thii black ii 
diipoAcd of jam cbji (£nyr« at 
!*wwl a fflrmhoQ«hW?il«ht 
C-3 nada 1 hit will make ynu rich 
and independent, KtVSf 
ftn th -4 Am*ric*n C^ntine^l will 

farm land* ho offered at pdcri 
BD low. 

Last Big Opportunity 

Thai black ccnlBliab L-iith f-r rfcilr, opfii 
preiria bid rich park LaiLiJa in LSaj-dp 
ii'ini'.rr nnJ QaUIcJWJ Db[rk,U ui 
Central Albcftrt fetid 5 *+k*Li. lLr v, D n. 

F-mti 1 .4 ii'.!+ on Ihe rich p»nii r* of 
3d&riiltibfe.S-felliMdheW4JL -fetid A berm 
*re 5111 lo t 3 CP «n «cru. Lamia lin 
Eoulhern Alberti under *n Irrlfbilcn 
irtlcm of unf-p-iliof watur from 4 jU 
an KTe up. 

Twenty Years to Pay 



E 


TF.P C*nadi«n PiciFk offert yen i!<ifl 
land “"-Her * ;p 4 »ti oF Iona teTB.ca>y 
■tbiboiu that i* roimarkitile in Oi* 
H-tprr ef f*n*i inreitnienla. Yen pay 
d«rn Ifl'ta Tb*ii you lirve no pay- 
m^TiPi An. tb* r-rincipjil until ike tJiJ of 
lb» femrth y«r« then fifla+n annunl 
pirmiab; OnEaraat M fi ' . InCcnlTbJ 

FukkCcbcwRUH, ^aiiirar "Wheeler Drew 

lh.n w.-rld'i prai* wIih t, Wm-ld '| pril* 
ip in i* 7 i at UoydmMi iter. 



Lands Under Irrigation 

En $y Ulkc-rre Alb-crEa, thn CZanadiMTi, 
FaeitLe Rii]w«r h>t dEvpJnp^.1 ih^ 
larfeit ItiitJt iiilLat i X r i [ ■. I i e: — ■ DEtdnrlnfc. 
Lna 0<1 the Aaicnui C-nnJ in* □ t . Thia 
Jitfrlcl centime iunir <at Lbn bail *_nda 

in Ciriidi. An LLfifaiiini- >upp >■ nf 

W*Zmr iiadmlnbteEed. Uadnir iba Caji*, 
di«-n Gwopiipnent. Prit c* rihpo Ixunt 
B.-TI 1 up cifj the unt naif flif~ 
merit term*. 

Special Rates for Home* 

seekers ami Full Information 

HlfirilOgMllAU Fitrifiriw III IHII mill jiiy 
il fjirm. iinEl! T«lil IkjmmHWf LL- 

Tip aim hi 1 IIi|h ^ht, ADC i l 1 I*I IPi.lLwiLf 
w™* JmH ™ nrraMMl. . Do noi 

dC-lAf iaiTmClrai Jisra. TIiIh In tLm 

nc vn«t black. cir C*eilu1]*ii l B nciri<- 
Fans Il-uda™. H-*.-ijifc imhif 
rcdLLi-IrlH Intorm-IHiQD — W LLb-.iuL 

islKlIps’.'sl lnpi k 


M. L THORNTON 

Slfb oFCshliblmq 

Chadian Pfteifie Railway 

$l>li Finl St. 4 E .CeiIiiet, Albert* 

Foe i'!‘ 'nf-rmiLi .u uiiv_: C.jnii!.i, 

Mk Ui* 1 1 “. L(. 



Spark Isiiir-nsrfiiH- 

^i iifjlI lii^iiL Till ii--& |m"uEfol 
Dliiro f Iri-nJ., Uni «■ 

^ 1 .. h--a .« p .l. fiJirk 31 ". r K y 1 ^ 
nlupv yt’ii iz llbii Hi* w. hji 
r i. l -h fin- llimuyli. 
flB^ripr- nil nrxl r.irlmn. Fnijf 
luiLirbuii^c^ vkSbi/ii i -.iliL ijj 
VllllMf. 

Oisinx ACTTtfW FCHt 

ttUWT MAKERS 

Pj-i-i i ' P.W y I nr*r ¥■’ ■HT . nOTEVtl 


KitFtR MPCL CD. 
|\1 in n^y |mj |i^ - Mil 



JF™ -ran Injm Fge-TTiiL, p, Twfrfr 

TSi*— latrwt "ojr-rj;f-(hiMrjiiiuL»"' eHtTW 

! s nPrt iTn pi'iir wn L'mi# hy i 1 * «..|iJm 
r i*iik ^yriCi'HJi of Muil IidHcp>pI^. 

I>liHirrri.ni 11 i'CIi^hI. Emily Luma 

B1 lIHJSf rUHriil: IIji iB^rtlfl liiuhL HL- Plf Jll# 

Wrlifv I ifi- -M|hh-i±ii ^nd iMcJaj 

6 # r^hbilhnwh b a lid HClH« 4 #Mnr! r lin I ufirr 


Learn to Dance! 


This Universal Hook-Up 
Adapter Saves Wear 

H E Sh an iiiiLiHLtal radio enthnsiosi 
who tstt’l. alwaya ^r>'ioR one 
fLEMFk-iip lifter another. But this weans 
bindin^-pfatij iinri in time dpatrays 

them. By transFcrrin^ =lI 1 the honk- 

irL£-ii[] i»pr:r?dLon& to a centmt 



AMONhytv 
l.G. 




M - r.-_ 







■Xlic uduplLr nets 4m p central gwitch- 

troiird where all hoot-up^ may be IriErd 




however, all this trouble and lorw 
j Liny Ih" tLvni<]i>r|- 

To make such a "hfttk-yp iidaptur" 1 
boisrij, mount ji number of dip Mnd- 

froti] gJf| flry l-KitterspH in the 
m ft finer shown. Bakelile h hard rul>- 
tiE'r, fi L ite, fiber, or even dry sholkckeil 

Wr>mi, 1:1 my Ik* ilh^n.T iih, 1 hp base 

material. Connact die various pitmm 
of ad in apparfttus to this central 

boaril :m indicsLlril ira 1 1 ui din gram. 

The connections should hn well xul- 


Buy Clothes From 

Maker Save 30% 


TbBfn mici way U? Cut the r:ost a! ILvLnp. 
KvHiry yciiif- LliHiiE^ridx uf imfii buy Ibe^ir 
ii 11 1 - m v 1 -? i'i 1 rt. L -hi Ify inn il. ilint'c E from iFn' nmki^H, 
r luirfihiy fiilly :W perr -ELfit. cf the: ^rwn, 

ui 1 lisT Hftivuj 1 1 irii -1 Lin? ‘iHiriJ ■ | ii.li Hr y nf 

ivnrktTU]i^liJ|ii Limy in EUKUKinrriHl 

mf Iwiy mwit\ iwLiIl 1 lin Ini'il iMivaniiii ^ 1 ivi Jtnrlnjr 
D.I 1 1 hrtr iHiir]|n>. hnml LqfeElcjretJ to Llmlr IndlvEifniu 
(mnisujuiUuaiLu. 

Tbmm ka EviTic’nni in dUe*«rwlilcli 

Ji Iwwin ii’iftklUrt BK>rl m Fiinlfc-k'T-.:ihs □inrd^-rci- 
nii?.i?gunn msiSih fcij puail b>r h> ' v r 1 ■' h-fum. am] 
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dnnfd jo iiLiuimiKo kje&os due to liwse 

- I HBMMB 

am! eorrxjElinl wirm. Tlse* wires nifty 
l>e Uh:I in from below, or in any oilirr 
good uutinifn If it i* nol desired to 
soldo r the wires* stiukil bindiEB^-|Kis’tH! 
adi^^d to the clip bindlofl-poats nifty 
E.ir prijoidmi for firmly receivljig the 

wiiTi 

Once the ]>Leccs of app«rftlu^ uru 
we '31 cnnneEfted t(i their respective clip 

bilitling“poels d the matter of frying 

different hook-ups simple. All that 
one hsLfi Lo dta is to thrust wires through 
the dips and in thLs way coaneot 
whatever gi’oupfl of clips the particular 
hook-up CslIIh frjr. Thin may be done 
very speedily p and as quickly tom 
down n^Ltly for Some other connec- 
tion. As is evident* IIlih k blII done 
without any wear on the various in- 
^{.rLEiuent^ 1 origin: l[ liirujiiig-po^ts. 

If one has a cellfeiion of old jacks 
from ft telephone Bwttchbonrd, theae 
i] i ay read i ly lie i nst*ll cd ii t p luce of t he 
dip biEL[li]3_g-p[fcUs here shown* stud 
mnko even a neater product All per- 
manent connections will then Ijc on 
the Ti'a r a : lj i ■ 3 1-bo whii'lo brjanl Will t:ikc 
up muuh h:sa space. 

Plugin cm the various jacks to moke 
the temporary connections w^mterl, 

I just as would be done oil a toluphunu 

HwitehbEianl. — Haymoxo B. 


srtftWL /,r7JF- f,'rr&S}?VCT\:'f:Y f&JCES 

Blorile Lnstruni^nt lions** Wfl iiif in. 
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How to Get Music from 

Electric Relays 

O NE lino Of experimentation that 

t he average radio fittldcnL J l:elh 

not gone into th oro ug [ t ly is the getting 
of music from el ctron relays — or, to 
mil them by I heir older rkucno, vacuum 


pitui 



V-f- . v *#Ji 


The circuit requifed for gei^ 

Ling muaic fram. dcdnn re- 
lay* Lb simple , To tike rigtiL of 
the three relay* here shown, 

other:; b <: cnnnr^t rd., 

using the bottom leads. 


I.O“.E 










tubes. The field h wide, ami many 
interesting results can l>e iMtued* 

Herewith we present a wiring dia- 
gram prepared for m by Dr, Lee De 
Forest, the inventor of the uudhm, or 
original th reflect rode electron relay. 
Three or four years ago lie did some 
work with the musical ns|itet of aud- 
iotLs, and he finds the circuit litre given 
excellent for this wnrk. 

Every worker with electron relay h 

knows that under certain conditions 
the tubes make iitiJtd iioififfi in (lie 
rrteivens, SometinuH the,.^ (it ke ihn 
form of buoiiiiii]^. or whinning, or 
squealing; again they imitate :t dis- 
tant organ, it violin, or some other 
Lnatamnont. 

What is not usually realized is that, 
the sounds am com ml I able; that is, 
instead of thrsr tom* sounding nt 
random, and according te no Lniv , iL 
is possible 1 d produce them at will ond 
according to a definite 3 dan. 

In the diagram herewith three elee- 
tron relay*, A , H r ;md C, are shown. 
Each has the some circuit. 11 i* eo be 
imdeOHl-nod _ that other relays with 
identical wiring nn> tch 3 &c connected 
to the right of the th Ive shown, and j 
to the annto three leads those running 
horizontally across the drawing just 
beneath the row of relays. 

The idea i< that each of the relays 
so connected is to lie adjusted io give 
u certain pitch. If we have eleven 
relays, that is enough to make: an 
octave and a half (seven notes to an 
octave) j which will bcHufficlcnt (o])lay 
all ordinary tunes. If 1 tin player de- 
sires “A” to sound from the bud 
speaker* he depresses H10 key at ,1. If 
he wants “.It”, lie depresses U, and ^0 
on. By simply fingering the keys, in 
(Ids way, the operator plays tunes, 
jliKi m he would with one bam] ikl a 
piano. 

To tune tile several relay* for (lie 
pitches desired, adjust the variable 
condenser marked “tune for pit. In” 

Qf COlLIrSC the |MLr(leLklar eondejiser so 

marked in the drawing only affects ihe 
adjacent relay; bm iliu corresponding 
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hH5ine H wiUumt a teaciur. by cur new Improved Hume ^tudy JIctiDd. Bifier- 
cot EDtirdy Uar. prtvilc tfeeber way — no tloisoju*. dry exercit-u* — iia liicph- 
VKidunne, nu tric k music:;, no ,- OWinberi, M yet simple, wuntjerlul, nmiuiTij^y tm-y 
W even a mere 
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coiidenHera En the other eases affect 

their reape^tivG ton e-prod upphi. A 
slight movement ef the eonden-icr 
lltndl^ bus si fnLLriscil eJTeefc on thpf 
pitch prorfuceri in each cane- It .s 

therefore posatble to tunE with, enn- 

sidor^Lhle accuracy. 

r ['he most remarkable feature about 

the nmmj'eme.nt is, however, that 



Dr 3 .-uu Dc- Forujt. Hvrci Elc ta operating A 
new fnrm oF riidi^tsl^phcne he hoj Lnvftruvfl. 
It gec^ itE ]»wer from a hmp-Mtfiuei- 

alterin^ nhe reaiatancea AV ft, 

unci so on r huH- jl marked etfeeb on the 

of the tone each retay pr(klue(hs r 
The lh of a musical note re- 

lates tn the mimfjpr of ovFrtonps pres- 
ent; Lhiit it, the JltimbEr of harmonics. 

over and nl wve the run daman In I note. 

It 2K Ithia factor “qLtatsty " thiit enables 
1 your ear readily to dbtingullill be- 
twEfen the notes coming From a pL:ino r 
a violin * a flute h a whittle, iL pipc- 
organ, or any of the Other musical 
• &oand- 3 jraducers — this even though 

the notes emitted by the several in- 
struments have the same pitch. 

In other worcta, by sliding the handle 

on the rps-istance- ft Jilong in the rase 
oF rt^liiy A, this relay rati be made to 
five oH a not-p re^embljn^ thitt from 

a whislks a VLulinH an organ., or a 

variety of other instruments — this 

oven though iFlo adjustment previous- 
ly given the condense ou the left 
keepfl the rehLy at ft certain fixed piteh 

all through the nther ofserations. 

Of course, the Quality of the not<s 
emitted by the othpr relays can he 
nitored by changing their respective 
R rwwtancfts ulso, Hy mountini ftll 

Ihe R resistances on ons board and 

connecting them together meehamcally 

so they c^n all be varied together and 
at o uej timE, it Ls obvious that the 
character of the mu^c emitted hy the 
whole apparatus can be allerud by a 

single motion of the band. In this 

way the shift from viol Eh music to 

that of an organ or other instrument 

can he rapid. 

The question may arise in the minds 

of some ;u 5 to what would happen if all 
Variable condensers shown at the left 

oF #deh oF the tdectaoti relays vrere 

connected tOEethcr mechanically and 
moved together simultaneously in the 

manner just described for the cane of the 

R feftbtancea. Here, in thi« c^e, instead 
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<jj causing r change from violin to other 

rELij:-ifi? F a far-rttichlsg shift in pitch of 
tht whole instrument results, In con- 

sequence the effect greatly resFimbEeF. 
that prnducEd by sliding iMB'e tit'LgerE 

along the string of a ukoEelo at the 
same time it h being played. If one 
happens to 1 jo producing whistle- Or 
calliopedLke music at the moment, he 
wUI get an effect resembling a steam 
siren starting op, or a mocking-bird 
fire whistle. There is no end to the 

rasults that may bo secured by shift- 
ing the -condenser levers and the resist- 
ance levers in VariouE wuyu. 

Obviously one ran 

produce this music with 

hut one electron relay 

of neverel 

perhaps with 

not so great 
facility. To 
get a complete 
scale or octave 
from one relay 

it is necessary 
to install seven 
or eight fijrrd j 

condensers aE 

the place markocf "“tune for jMtch” In 

the drawing. These conrtMisnrs should 

be in parallel but with individual keys 
intervening an that any one of them 
Can be cut in at will, giving the corre- 
sponding pitch. You finger tbrse keya 
to produce the melodies desired. Similar 

k^ys arranged on purullfl reshstancew at 

l£i will alter the character of [ho mimic 
resulting whether it is to resemble \% 
Mute, violin, and ho on. 

Just iiecnusR the Foregoing circuit e 
huve produced results there is no reason 
why experimenting will riot lead to 
added raaullfl. J n void ina tors should 
do much in this lim\ — L. R Hamlino* 



Eenr nf 1 3 u FernYii 

socket radiophone 


Cardboard Cylinders Are 

Worth Saving 


I N winding inductance ceil a for wire 1 - 

if-SH U&e F thill amateur is UEUislly nt a 

Ions to find Bu Stable card bond tube*. 
Thaw should Ijo saved, so that :i num- 
ber vi'lU iho on hand when neBi-Jed. 
Ordinary dry-cell envem make good 
IlJjbs. Being 2 1 $ in. in diameter, 

they .nerve almost a?? well as purchased 

tubes. 


Mailing-tubes ar? 1 not to be neglected. 
A simple tLEning-coil cun he made by 

winding a rnailirin-lul'c with a single 

layer of No. 24 double-cot ton-covered 
wire h and putting El between two hl-neks. 
One Of two adders, he desired* should ho 

arranged to run over this colt. Wfth 

a winding of ton inchpp on one of these 
tubee, with an, average aerliil, one can 
tune to approximately 1,000 meters, 
which ls sufficient Eo get many of the 
commercial stations and! all amateur 

stations. When using a doLihle^lider 
cod of this kind with a standard vacu- 
um tube, very good reception often re- 
sults. — P hilip a. Wall. 
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ontraefing 


Z? u id you ever 

gaBftjr sCpc k on f- fcluo print 

Jv« puns ivhit waa- wanted— toak 
jjrHfr I'-'l-s C-r LiinK la aut whnr the 

Oy irduteci munL? Dan't Irtt i-t h 3 | •|'H.rl 
lay .tonin'! This new C^Bpvdi-ft qF C*r« 

I* jvnr.tFV " r.rl CanETB^tlFIff Explains? _'i I i — - 

r every Hi ir k yau should. iknew— 9Q t-iftcii df 
* Pfaeti^pL imjtructieri In Slacpiijit Teadiiijr, 

RI*kJ l»K!?l UP-ED-Cht iiilflulr inl'annitinn 
hiBiiru'.i ifn'i i'l« f nil i^pti si w Ffcmss and 

■n Wwlyii**E S3- ilitfnvnL kinds. 

Every other tiling you sho-JliI knrt.V abort 
OTTwntry nnri Contractim 31 itlthfrW ttinki, QH-Grt-' 

-ire*! lee- y«i by ZS wriHsncwn builil^m anil .-siw:---, 

Vrjivi |,iniT |j Wjpliifrfd.— frurxfi bim md ■TOtl^PiTd^ IO 
1 ixkc rt £u r-pr- j-j ikj-uirxpc ^ — nut ICV«S tH,e -Siiuli^L 


S blrt v. ■hienr-f, Fiuh S'-'- - *' ' 
lean ktn.rracc«; I 
icon Ibon SOU jLluiu^Uoiia. 


FB.-ra ■ » W ■*. Ji'irn.fp, OTUin 11 in rt F ■ n F T 

lirxibt-n hnnii r ns>-lf: Siad vmtcu ernd 

uu r blur prLuU, tCC. 

0*rii(r:- L rv<ijidudin 


r jaE^cr^ 1 

thmff [rnm, the raw limu' 
onri z-r-jh ca i :lici i in jnl 

frwiiir,'— Elfci 
and Painh 


MtT'hPF^al . 

rrhiLecitni h: jw- 1 

LT^mh n-Jrn-n?— U’liiT • 1 
ririijllnx— Uhmm ud 
KIk Yi *!cr J-'ill 'ip r^ar. :arT Ar^liirKai — WabK'iJifil^ — 
LnLu^r iriJ Vcn:irj— Unuib: IFiii Witrr Siijii-V- I UrJ- 
wk-MCjauilni — i:«ri 1 ridj jrJ Srri-=idrui«i-uwH! J 4 r I ■ - 

Virm-iMFw CM* — Ownd Ir-Jrc n4K^i» tirt iUh 
■ral JraicA 1 -j hvHi tiIhw 

Wi[|j«JCh Li tKiffl*-* Whr'hfTTniultiiiHTnem^ 

limhip in ihn A*nrnr«i TerWniral wlNr RVn'irK. 
TKf rFjcuIjir Dficp 3 i 1 12 UH, Ynu eir w n 4 anv ynur 
prDbkr^ D- nein il* ac^ut at :hnc batiks- :o nur en- 
L.r,::s and tiiK^.cuii. win will iulvu tEeni EFee at 


b*'T+. 


>>ncn tnc r-ocKs arnve. pa^ only pon f Sent 

■he stuIL nKfirt-rs Lhai-|!i , -i - kr^i> ihriYi « m 

■ . . ^,-r.i ii.-..m-Liujv i^ii-VKihFi. Any n on e j 

utf ttirmi peur .;.*i>.-ir4| el^#, .iyr \ i* 

pea ndd 4 p<-- pjw *f p*r^ f#W If -ran U-mTI mipl W 

Hip Ifc* lr.rtr, 4U3L ■tlip‘ llwri, twk ll HIT HpiUl. I T JWk 

®i' " iM Ip 1 m Ihrtr. ?rnJ m nrlsr U ®l Thi taliuid'ISjIci w- 
im'jcLuBj fr H?. r- aa b: unL Ltd ucu njr — ft LUaidvIi nuaih. ■ 

How li the r 9-lieRd to EwiscthinK better A 
Tinre Fa Act : - - ijus< u-o*a iim ■« h the con's nsf yaiir jfl 

IrM# KiTTOTi P™+ PHTTTlfffEVkPb upL E 
|s K« tir. : ; 1 g iHb| pr?^l' in if »i *1 t PI i t> ims JKA 

Ihr i .■■ ■ rarlha tu ! m mr jtundr. ¥ru rsvpl tie jf '/ 

rnslrt uid ri ■iwHtmJxr ind Irurriv. nnurh. pmu n« li SV 
ppur «rr-?rtinlLy La It ESIIS L- Lilj- L JL tTJJS TtlUAY /■ / 

— HDW- Uin'L dcJxj h niurju. jT 
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-Just Off 
thtPrts* . 


HIUI 1 I fKiTHHLUL UCIRT 

»ICACA P u. fj i 

I vNl raiftlh* fc-ira fnn# &nl«-wlx -iF Cj 

Irr biU ifnlruunf iw imH dim V«» 
lh£ trr-fci miH Bipr-To rcvlcd 1 : ir*d L "rill rrlum 
l r- f r i3Nh tiYK Mfl^ JM L; CO u RnL PirirfH 
PJfc#M*h nmtt Ah iri* Ipl ^ 
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Hie Depollter Waterproof and Dustproof Strap Watch 

FHLI> AND MARINE 

R* t -i r-rnJ J. -Ojf. 

[he l^epnlll^r \Vitcrpri>ur new uclaplrtl I ry tha SEifn^t CWpi rtf the United 

biases Army lor ihe kaviiluc of v. - d I rls. m dvt mt'si t* put c hunvcE d 
fai lulu re use. Ordinary *Fmp wjiir.hr-i were nQt corii i ulilcI 

e- 0 wLt3fc*t*jvd U»: ! w<=ftt J uhd te-ar oF fitkl duE y ■ 

A heel -insulated disk pr-ntertn I ] i* delicate move- 
ment iroTvi the injurlnuN body IiC-hE of ih* nrirt, 
wli icla Jm* u Uri3clcni.y 1o dry or gum up ihe 

V.- .1 Ll!e CI ll. 

Wntcrpftiof OMidi^cd CflBC with H-K Sulid 
Gold DehW Un Kmvk e.nd 15-J Waltham Nlave- 
ment ...... 5*Ja.OO 

Write fee BdrtUet 

JACQUES DEPOLL 1 ER & 

?*-Ic mafiiccbrrrii Jj'' r --*i (.■* j r f Sficr't'tiij /pr n'jtrtflKi WizdtArd 

1^ Maiden l_ELoe - Y«fc. N. Y- 

LhjtoNi W^lchCMie Ctimpiirt, EjiaJUnKfcd 1877 5e«'*i^.f U. 5. A 












Pmirien dilk'rml colored 
iVim siie i-.ijnL’ | ■ i L 1 . 1 l<- t id denr wilEctE 

Chungs vi-ne v nlur aTtd tfubcr ti* 

>=■. -Ualr di'.:niLjl Joe, Iii»MT .*i • • i f fi^t 
i:i.a;i- util in# |\i|.*,T And diiajipfTirintr ink, 

V-*n| cin ill! sud Uffrtl Jul* m-an; t ■-■-isliHilp 

rii e?.'iiik rtii Vi lil''. h- iiii.i' hi: l'C if yni| 
("KHVI rttAt-T. ¥□□ C4H ltC in- F,mi!nie 

Chtnhi^c, ilbi, aed cm r.xnl- cfirtli and '*3.1 1 ? r i 

SfiAki dje*.. fcup, Inks bihJ alhT ihj-njH. n & 
kn:ll n - uneL IujuiUmIi am us i n r . irtnotuv 
anil Iii N ik'I-, iJ CJrflllTlIil 4 -.1 1 rimml « Tri'li 

jrtrtaf uwn tlitTL-.F.:il I j k<r,mwy. Ynm c m 

I ||r |irirMai|ilir£ -Tid Llit'SilO ry Ulld fiwl fH'1 mn" ' 
liartijJ larli- ilt ul the I Ilinfli- fH f. si t itimt wm 
US* pirty «Uy, 


Get CHE M CR AFT 

/or Christmas 


iviilum- a largt Jlft-nrlniunL «£ liafm- 

lu** ■i hfmiL'als SO ymi cun perform 

e\vty f rirk n n >1 ■‘Tqwifmriii trtnjf aIm 

Is I* ■ ; ra!»:ir' nF“p-TniS n* pniSI .1 Unn\.il ill ln^nir- 
1 ml tflEMCRAl-T .s-p-^nilfc.11^ nvrretr.; 
mtde by u. jjculV , s-‘kin*l rhrmi,i ; nwsil ia icJicmi 
iJ»d 6ml r*> kir-cil Liji' 1 rj c ifc-l -imi 

■jMcsoti, 

When you got ymir Ceehchmt 

oh i til. yuii (-ijin. jiilia The 1 hcmoiifC 

CbendstGnbjiiu start a Lit-ul 

t li >]il rr 1 1 1 1 1 1 1 -j jfiilii rtn it luiUI£ J f* .: ' 
ill !■■ r l.ii nil! i -□! 7 i '■! [;• " 

(In dull M \rixinr l-.tfjljlrtv. ICOh. 

E ii I y niir OL I .\U E M T I hid tTvrlil - r 
'h i hr Imr-S. I .i;i || ii Ll m'-’LT Ill'J I ' 

THE PORT Eft CHEMICAL CO. \ 

Haniitinm, Mntmd jM 
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HiUn, KaipSiin ftiilar, Ulililt, 
fljllir, Win: oi r.. C:r il, TinSh ith]» «?r lihjp 

U.n^r^il irff iJKia Erl! EGU^nf Q^i P'^r bl* nA ft 
Tim!:-! lA r.n: l«rllrSP r W# KVWW ■ 94 V ju'lri, 

I Ip, 'IIlioj. Ijmln Tci?t L«n. - crllac >■■ 

rn- LV-HfiK-B ««> 1 L r««P. WrlLfiJU 

UJHEEIU-iiB SCHD51 PF iuM. He. DeM, SI EHKIPP. IIL 


Radio Can Reach Even 

Submarines 

M F 1 1 1T Fi coal fell in the tvulOr, atui fftr 

1 an IhHljint. 1 stilt hoard signals. " 
In ihLs sample mariner dnea J, A, 
Willoughby, a you n e ictvtalL^nLor in 
the 1 5 LLiPia li rii SLandards, Washington, 
D, C M record the miking of 3 discovery 
whi(?h priotloally revolt Lionised nil 

submarine rndi-D tin ring the war. lie 
found out that nn isnrlprHe:^ boat need 






>■»■> ■’■T 
f -Xu. 5 


Tti ii ::i.iI,i::ijii i::i - hull LLst:]f 


The UELObtrUBivc iL-enai rose but 
five lw si* Tlci above the hull 


nut oeme to the surf ate atid raise an 
aerial in order ta iwEiivo radio meaaagea 
— n loop aerial under water will do it, 
Mr, Willoughby: 


Dr. Stratton, Director ul the Edts^u of 
St-rmtiurik. sad S wl-pc at Arundel on 

Potomac Bay, receivLns dsmaU cm a four- 
loot roll. Then it tu mb 3 ed in the wattr— 
and I nUll heard the slumd*. Of course-, 
Vrhnn the naSt wnter soaked through the 

ImsuiaticHip signal dinJ out. 

I rensemberfid that happening. IJitei, 
m woikinK ^cround tbs laboratory -wilh 
direetlon-findjere, I waa able to detect 
pfelghboring sLreeL-cars (by motor or trolley 
lead-in brush di^harlpfr) a mik u*'iy r ^nd 
to folio* Ihem aa they inured the Bureau. 
1 I'miliJ alao r^.i.-i vc signala in the fluh-baHO- 
mont nf the eaet hiilldiug. When the 

wieru sinking so mmy ahipa off 
, iu r coast, 1 nt once btgftU t& think fttwit fi 
Bubmarme deleter that would 
esact loeotlon of the submarine.. Th«:n by 
usiinii a dcnth-hernb we co-uid put the 
plunderers out of biiainf^- 
Our’ fleet teat "uns; made in November, 
1917, at the Bureau. Wc rhiide a coll oof: 


■ 



pliftlH 

r^a'ly 

iww 


35 Miles 


per liuur i s 
ItKmd lit 
Ibds car 


helped- the aerial form, a Loop 

foot ssl dioikketer witli 20 turns, paiafbucd 
to make It water-pi oof. With a Fresudi 
fenur-itep amplifier upark signals were re- 
ceived fr^m the AHingten Radio Station 
with the coil aubmerged about five feet in n 
large Laak id fr^h watOT, The distance 
was ten rolk^i wave-length, meters. 
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New Kerogas Burner 

Makes Any Stove 

A Gas Stove 

Burns Commnn Coal Oil [Ksrcicnt 

Sells in Every Home 


IB W»r*,r* 



Rts Any Stove 

Ala^ea jl |;:ls miige uitt nf your uld cook 
aloveur tii'ii 1 1 1 r, Ens-y Its fnsl .11— j nr*-i. slaove 
it into the firo box. trouble io 'on^■rJLti , 
or he S'p eliTikk. Jnst jwLpply it with fin-L 

No Coal No Dust - No Ashes 
Burns Just Like Gn& 



Guta down, on Ihv bouseworfc. Ko ki 
Eo i: tit— no ('mil U\ earry — no nihr^ Ui etngpty, 
J i ml o cfciir r ^iia-hk-’ flu rnc. Quickly L> gl < k-<l- 
EKlijsgtualkcu iikfitutiUy by tin: turn of n valve 

jiL-it iihn 1 Netta^ji-Ty pmcl ftiusiLbier, 

ABSOLUTELY SAFE 

Btirna Kvmeene (eoal- 
o ii] , G nil a t B s Ji loi3i“- 
Iks i\ia ‘Ly wish iluiii^or- 
oua ^aaollne hLovob. 

Tin 1 t,i’r»iip.in ■•¥ brlifer mid 
alloxc-l lirr mifr Trra F're- 
YEDtian is j lieUcr iIjdji I-irc 
lnaunuKC 

Clean, f jdrirlrp.i, Clic* ^ p, 

Waiter ful GW SltEr 


ii> m In r ilnflf 
rW fell rdr L [hum in Llm 
it ■prill hilv-h. ESnii 




J+lflnPriiiy 


Tin- Ki»ni 
ill ii i 

Ii^-Jiinjf i£ trill hily-p. ran:^ 

•rut l lm I:ihFj f^jdt eiI liihifj. 

Aker Averaging 8 Sales 

Every Day 

The KrfiiEyyi li ii WDUitcrluJ nmih 1 -^m j kL-r for uvtiM- 
AbM iifnH n mlpm ■ dev. ioyp Iw ehnni^ ifl * 1 ^ » 

dnjen i !lH3? wbea hij UPtm tllTl y hij'I^hI, r jrh lEHa maJ# 

SDI.F.^! tn * dM. \n«K] 1 Imir 'M O. Emanilr I WriLri£ ia lL !■ 

a wiiiiiIet. L 1 1 kiE-|i yuii hU>j fil I hi” nrd^FI*. 11 “ ’Cull ”-f P 
*h ilurnrr9 KkliL lii ln III my J 1.11 ullE^ . ll — H*J F= UIHk 
W. b. hiiLH-.iiil 12 

Ailrlil * E. a C bUJY qu^k dll ihH DFlt. Til* hiiinjpy-m:iHlJ&Jf 
prOPOnUlDII. Jllmwlflim how n irrsnpm-L, v, hhm'.-m Wllil 

a. 1 1 1 1 ■ | l fcl | “it; i^rlr# iimki.^ i| irink kj.Ii>j. II ^ (Irenid- F.iif 
In rftTTir hd 1 d ~tuiii"GE:l1i\ \ mlr li:r'tUuP> Ik AJM3D. Wn!^ 
i|ULrk rarilnsiuilMCm i flig lrlTB|llr IU WDri.ECTI 

Thflmis Burner Cn . Z847 Ga% SI. □ QVtBn . 0. 

■ ■ *■ - i i a _ i- 

Raise Belgian Haves 

e fi>r ti»- WiMulirftal | k tx.i fl 1 -v eJiHillr Jiiuili fc 
al. Iji'il-i 1 . ‘fffi r i l r 1 1 1 -• 1 1 hljili fnuJi? -pLi-iii 

41 nil ]ki>- jriiu $ V hi at \ ii i;u]r iiu>] 
eiS'n'Si- fnif ull yun. rii Lw. 

J T Jii ar-C f'h I f i‘rf mining mi it HTj.'ili- iM'E 

/ 'J 'H-i- 

tTNTtliU IxmD A I CM AHKOCIATIQS 
U'l-Ht -4 KI SI P 1 Ni-ir >'<irk 



- ii hi6*ii— 

wr fur ll H I .11 « 
rr+inm^icU' iLli?nfi?c Iho 
iiifl-,i>. rn r;ir.HnLL‘.i«'.i; I n “ii 
JLinmij.' iLr. .1 *F IlillE nl^lor 
■Vttiloa pmriiflJW liiil.mr*, 
KICKFr 111 KI11( B-.|iUloS JdlLj — 

e« a now 7 

IKE MAXIM SILENCER CO 

91 Hnanlead A.w,, Hulbartl, Cvan, 


Dollars in Hares 

Hi ■ iH BH IH 

Wt: | ..'i ii" IK) tJ i ,OU .j ,i.-.iL in* 1 1 
-ii li . 1 1 lz-_ iUiif PmliUi '■ ■: 
fin n .,li :■ 1 1 . s - : 1 1 1 I. -1 . 1 li i.rli H ■>.' k 

;mil £^i T jl| '■■III r. i-r. I-.- liMkyafil 

tan, Stibr. ■-iiit^ fimiiiiLt himL 

I li j'inli’-l rrfp. 

STAKDJISO FMP INIS fill- AWN 

mi Et«jhw »-n' T icL 
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ICC La ■: I qm r each day. Bu 
eccane- Outfl L — and nalked 


jivmic Jun 
an your ] 
Uttht Ui-- 


over 


For 0.11-vnnd fun. every day in the year, get Noth- 
ing H ale bfcCuUat IVIraCunu building 1 it real engineer- 

inf. You can build this wnnderful tower with. i.te electric elevator 
-b!wj the Rearn Engine thrwwrn below and hundred* af Other 
dandy models that uinrjt jusl Like real machinery, 

F-**h Outfit — nv Study hWtWnry lo building, 

Von p:t abig. illiLstTatixl Manual of Instructions which makes, it 
all elear and. easy. Your fun fttarlJt the moment yam open ygui 

Muouio Outfit, 


YOU Can Build 
This Eiffel Towe 


i 1,000 Prize Competition 
For All Meccano Boys 
First Prize $250 


Prtjrpji./ tj nel 
dfiwurdwbr^ 

BUILD*- 

M.uils'.'nJ Cuz* 
Slei^hv 
Shriaci 
Windmill. 

CJ.jjT R».l wuya 
lik Ccdnci 

M jii'.'I. Iji: rs 


Get this SUPERB BOOK FREE 


T EdB Jtory of Meccano, has- been told by the 
invcntOf himaelf m a frtf*sinailin s iLlustrai-ed bwfe 
called the “Mecxiann Wonder Eiuuk,/' w3uh:Il we will 
niiii I you, wjlhnut charge. Con-lam* a whole Lr? t d> f 
pHClurr* uT tnudek and buy* building Uil'iii. also 
b o u n of mlcies-tine reading. Write for you-rs right 
awav. Xmas. is a Ini ns 1 here! 


1-uUicb 
fleam Sunk 
MucIliIiv G 

Dial I : 'rriif 
and kuih 


MECCANO COMPANY, 

DIVISION K 

71 West 23d St., New York, N, Y 


MfeCcarva Out Fit * 


* '■“ p - - 

I -,| rricra nr 

3.00 M -eceancp Motor s 

4JI 


FJeciric Reverimg,. l+.Ki 
1 ^ EJeceric ttan>R*veranif 
J ,J0 .... 2-00 

ClwfcwMfc Motor, - ■ 5 -DO 


Outfit*! and mntnn sem 
paid oft tcnfipl of p#iefc il 
a t your dea I era. 


C^pyriflhdxl npJrnn 
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T ransportation 
the Sport for 

Real Boys 

RunTime a real railroad and man- 

aging sl fleet of ships is a mail’s job, 

BlsI Ives Toya- — trains and boats — ■ 
enable h buy to be everything from 
section hand tf> president on his own 
railroad and from engineer Lo fleet 

commander over his own boats, 

Ives Toys broaden the boy as he 
playa. He uses his ingenuity and 
thinks for himself as lie learns the 
fundamentals of transportation, The 

sdf-rcl ance he acquires while playing 

with Tves Toys helps him in later life, 

whatever his vocation. 

iVes Toys 

Ives Trains — e'ectrical and mechan- 
ical — are sturdily const meted to with- 
stand boyish abuse. They wills on 
the straigbt-away and whirl around 
curve** take switches and pass cross- 
ings without leaving the track. With 

bridges, stations, semaphores, sidings*, 
culvert*, tunnel* and other acces- 
sories. any boy can plan, build and 
operate a complete miniature rail- 
way system. 

Ives Boats are Ive* latest develop- 
ment, Made of eteeb watertight. 
Screw propeller driven by powerful 
clockwork motor speeds the perfectly 
balanced craft through, the water for 

long distances at a single winding. 

Twelve models and sizes to choose 
from. 

Good toy stores and toy depart- 
ments everywhere se I genuine Ives 

Toys. The name is on every one. 

Send 4c. in stamps for either our 
booklet on boats or folder on trains^ 
both for Gc, The boat book contains 
rules of the road at *ea, signals. 

nautical glossary and other com- 
prehensive navigation information. 


The Ives Mfg-Corporation 





Our nest test wi ks with ft two-foot coil 
of 13 (I 1 turns, water-proofed . it was sub- 
merged in the tidal bavin of the Pt>t^niim 
river. Signals were received From Arlington. 



Another view of the tubourid* imd its* 
Aerial. showing Idle uimpEr construction 


when the coil wax on the bottom. of tho 
river — whieh was about fifteen feet. 

About Dtcemtaff ^Olh, a 133-tuns eireultr 
loop, ten feet in diameter und i^nritHed in 

a ruhlier tub# p 
v,-us made. It 
tiad EusulHtrd 
leads 30 feet 

long, Th<- lump 

waa submerged 
until its ]uwv:r 
side rested on 
the hot tom . 
making the top 
side ahoy* six 
or <*ight fett 
below the sur- 
face. S i % n a 1 ^ 
wvre received 

from ( Y N ) 

Lyon, France] 
(OUI) Nftlitfi. 
Germany f and 

(NPL) Sud 

Ditg^Cftl, TIh: 
Eoop had very fdiurp directional characterls- 
pns, both on the surface arid submerged. 

In March, IMG. while looking over the 
iLpfsarntua of the French ComraEsHLon, I saw 
a tuner especially dfei ig wd for loop reception. 
At this time knaps were designed, to w*ric 
on * given wave-length, TIish made It 
impossible to work Ift'iow the fundamental 

of the loop. It 

occurred to nse 
that with this 
tuner — which 
bad a rftn&e i if 
wftvi'-lengt hs of 
from ItiO lo 
Ih.fHHS mthsm 
“it would he 

pni rl hill ■ !> i.jhh 

a single - turn 

loop to cover 
this range i>E 
wave - kngths. 
rather than to 




Rcsultt, 47s mrttfi wave- 
LengCii, in tuTiiimitt Lng 
rmng.e, loop vs, smUfina, 
Power. *00 W -m 1 1 = . 
Artu K- 6 . 2,453 sq. 
ft - ; of H - 2 . ?31 


make ft number 

of individual 
LijueJh to ftMpm- 
plish t ho same 
thing. 

With this in 


RltieLE h, 350 inrclers; oLher 
rendition? sam i: ns Ln 

curves above ai left. TKicehc 

hllOW JoOp pLlJoriTlLin-LL 13- 
unlfannly g,oodflt pi] time* 


mEnd. one ufienaoofl 1 mode ft ringlo-liiriL 
kmrj. loO by ffflfeet. and, usiriff the FYfcnch 
tuner and a four-step amplifier, I waa able 

Up cover :iny WftVfr kill |£ 111 tJlfilt COllltl bo 




eflfvortd by an antenna. 




■n RuhiruPi 1 
Te* P«i1ieI Mbs 


Belong to the Great Unfit 

You M-.f L h LTTi >J* r V nr ;.• hVIp — m^n 

wlm rlim'l- KIUI IliL-li will! ism Iim- 

tnr i^nry tauRi cri l*.ii<|ii..<- i ■.■■■i 
true**’** Ln I I I'm , WV4 h— LiJI^-r tfcnsosln 
:i'. .in i'CiIh 1 .M mqlu li*',4L' ilwlr 
cUr-ij. , i. Mirra llirimpli hu-j. of iLrir- 
VlLa^lljr rhfii4i^a -ral-Tj nin ww jJh! 
lEfcftdju.lluH, 

Mhr r^mtiiiMlhni. 3 1 1 1 ! i l >- ll :> 1 1 . 

I ill <B SJir r _.|l*jr 

‘Imhv,| *|uL A flSji uli 1'Otl IX y«u 
r.,1 rhiii. • :m urn mil an lik-J :i 
ftK V«TJ i»Ml Vr iKi! ElihC '/UUT fprmiT 

rfliiiE*i mil ntmir ip 

n W.1 y : An* YTKI' mJIpitIhe |milunll.'. 
LnLa lhal htrlI unnj nC Jhiih In#. 
■VH'.Sriwi, I nil. ,- ii- in*-. liUBdTilEjT 
If m. IdLll 1 IlC'IU vf 9T4IMb« 4I <11 
Ulrt, n-.'E k. «Lbd 

Fight Yut if Way Out 

V'H Ofttl dll lE. IE iTdU. Will CmlT 
1YE].], 14 dll' It. Ydu can Tm jwm- 
Wl' nr rflHic li!imJ%Mpr- 5<r nil ini r In 
4 ^ r nr| b»LlJr| junmdC up- Vnu. rj.ii Luni 
llm ir :il * lt:ilil In yniir vi'llu Ltrlxj 
tlfia, fnl lii Hit 1 1 1 ' "r l- 1 1 1 LI 3 iilL* 
iii'l-' M--. aiMaaibcu jii v-v.ir ; i u I 
Iir^:ih>. IK'S llACk thf wm — THE 
MSXHOOU — TOtt lmv> I Jill 

h, 1 v.' E-tiiTlW In thr- mrrii| ni Ihw.iiii Iml; x Ii!u, 

irnjiiE. mwi'^ul T-i 'S, i: r»™ a*. -I* xini k.i 

hIhuh h thf rlnii, ■■! . 

STRONG FORTI SM 

flLfeuriitfilMii ~.i ilus <jtbf ^iy our r.ir ■pfl'k, ■Har-min, 

Alllaa TirfFL II \* K-1-b', ru ad Npil ITT !■ lh 

ipr.kii 'Hi miller C”|i Lhr wndhl Inih AlniMIl. Flic 

LI hr lnuhJ» lka% ^■fcum pn,c jUU. Ill Cllipa LC> dti Iri 
WnfL. Ilvr IJEn .ul NkLnrr BthUI lL 1* W lU^U. *ir.t 
kalUl, lirVDiTlSi, IlMt'liLWH — I'ViTL'Ililr® wiirll. 
Mir- llll« TTi.-rl'L- let l||ivl-i'N^ iv>iil: 

E K^'I^' T^i'limnniLd cH TUT rui'lli-- Hi:u«f Htif I hr* 
iliHQnisnEtf'. hroki > DH3awii wwk* n-JH-a ■ rj Luoj 
ii^a l->lJipiiXirU«n t ire- * IJrr-r* lmlnj, 

■ I pa*. *. luiimin, Infil l hr. nab' hlb.\. 

I CiTrAlLA in Smurami Mill LftO ly-UE, ir 

ViiU -lU fiilUMV hi v -rilrL-^Uuiul CuT a. 1>-n □niml'.d. 31 
at-^n'r nidkc jaiy > 2 iir>-iriiM vliui- j.var tttwpL w-ti- 

dltkin f-r wTibe IiFiiijeIi i yeui ec a. * c*ii e -k hi 

rV? *1114 9 Claim, l.liil WlEhnilT p/inmr mmSIrtanc nr 

i. Lnypi iir*nr *lirf. 

fpr My FREE POOK 

1 liX'.’,- 31111 thn rrflis' u ill 1 UKf ! ih' F -mirk, M jIIiILElJ t |i 
\h ii . Iii^ii 1 I'Fiim-iii: Inn .i-ji.1 E'laiicc-rTni lu>n ihT IlnilEh . 
SERngHli ana SlcntaS UliMirir.' It WHIP V ■ i ' I S'! 
felWUE ^ROELgXifLlhU. Ee will w&xtm J-'liU TlCW YOV Dpi 
rl.| ivy >r4 l l ,.,f V'.'UF nil inraL#. bulkl Yi.'1ir*f K "Eh niiikis 
VnllTHdr || W-II. m T'Wi T i: Ei i - 1 tv I lE Xnxli xIj >n. In Nb ■ itn= K 
wmT-&tul pgr It MBS', IT - * FHK'K— hiL! It'* 
g™ iiMinns- tn pnr ■mpin *h Whn« il> wmnj auiL 
ITviEl wile. JJ Jit our eIi« rmi prm UlOHT 
NOW. J ShJ Nfflil jl !h Him wllli l lihTH« LIr >I.l:ii|k- TjO ®TW 
LK.nl Ins mil p-JrWnt*-. nlM ['ll DibJH Jr M3 tL D l'V il Md 1 
xlimu it lift r. l#rrr-r nn Ehe l|Mdil pdtaU Jf-ll i«m Irn- 

E i -f 1 "■ 1 1 1 1 :=. 


LIONEL STSGHSFOHT 

LUH Sir n.i:;! - .-., | J 1 1 .(.I L irE r 


KliYtketl 

I I r d ll 


PU1WAKK.. N . J . 



CHEMISTRY 

Suidmis, Ej£peFlEneill*ES and ullnirs inl^r- 
usl L'tl eh Cheiliicnl VVurk Send icir mir 
l.afuKt I'riciq LiUt dC CllfBlteal^ Apfinrnrus. 

BAKER &. Lf WVERTKA U 

WESTS UR ¥ t L . I r| (t- V, 


ll. 









t^rraci-ewin^ Bolts EleCtrrC&SIy 
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A JV-eiv 

7uu/ for 
Rein ovin^ 
Tires 


4ccefer 

SfOf 

Foof 


dUj rLtrrj 


Ei&cir, rb 

Limp 
■a .-] •■/ 

Com - 
bin &di 

Cbji fer f- 
ijfaie Avie 

- - 7" ui/ta 
Ford into 
TrocA 


V<a/ve 

Exha ust 


Nmw 

T#iik 

F tiling 


FHE Vm MOTOR ANNUAL o i 


Science Monthly will Ik 
as it has always been, the biggest book of its kind ever published, No auto* 
mobile publication receives more widespread attention or is more talked 
about by its readers. This sounds broad, but il is i’juiIo true. It will ac- 
curately picture and de.scribe about lour hundred new devices and acces- 
sories and give scores of practical ideas lo the reader, whether be be Owner, 
Manufacturer, Dealer or Mechanic. It will, in fact, be invaluable, tn 
everyone interested in Motor Vehicles and Accessories. 


Spadt Pltlg That Can't Bruit, , 
Muffler That Can't Jar Look . 
New Tire Plimp Without Vilnt 
Controlling Spe^d Auttnntfcallj 
New bvuvmil Truck Body* * 
Moisten Air for iht Engine « 
Keeping Chills from Engine * 
Little Things fur Economy - , 

A Mechanical Cranker ... * 
Utilizing 2nd Hand Magneto , 
Tinfoil as Substitute Fuse . . 
Scaffold Replaces Repair Pit . 
Seal Tire Cuts 

Motor Trade Figures and Fads 
Fuel Indicator for Ouhboard « . 
Improving Motor Truck Clutch - 
Avoiding Engine Trouble * ■ > . 
Use for Diuh Lamp on Ford . , 

New Fwd Timer ..»*.... 
Clear Windshield m Wet Weath 


oF the Popular Science Monthly will be ready for distribution 
about January brat. Authoritatively edited by nationally 
known writers on automotive subject^,' it will cover all new ^ 
inventions and improvements to Cars,. Trucks and Acccs- J* 

■* J3r " 

SOHea, / 

Edition limited Lo 100.000 copies. On sale ;tt /. Jfj} 
the principal newsstands thruout this country and A/ 
Canada at 35 cents a copy. cr * 

If you wish U> be absolutely sure Of g< i t - 
ling your copy we advise you to order c p ^ 

direct by filling out coupon and send- ^ p $ ^ 
ing it at once, A copy will bo mailed ^ ^ 

10 you promptly upon publication, c . ^ 
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tn * B f tGye-irg end older, who wM 


er priT-vf^jn 


Leant in 


Earn *1«0 to $400 a Month 

*ji-d g* tin to a got id payincr hus-inen-a *, * 

W»1 bSSa £| 

™P B ond gQrqjoQ tlmt aj-q rtiixi.lj 

crodactfcii and 

wtf ADtom D bir« r Truck B, 

Tractor^ B fjrm Lighting Plants, 
^as Lind Oil Engine makee aE l 
□h S? rei>^efitrti demand ac hi K b 
psy for 1 1 * : ji ti ijd Jiiechanks. 


BiVeeArs 


PU^Mhi 


spply himself 
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— IrainiD 

numcL^Hji JlMic __ _ 

Easy To Learn So apodal tn VC. 

05*J jg.Wq tfeMarf* 0 f SolStaT * 

“ tSgKa I’yacsi fcsgircffi ,n « 

£"■“"<■ s ’us'atf.Tafisfe: 

•'rool Of Success W n "nmc?i a <nl 9 ^ftT W i( i ih rtU . 

it^u - ■am -ut i -. m mnm [a ™ £HK^f 

ffl Ef /VO IV IihIit, ftjf T Da? Ttl«l - - j 

****** «w* fli-^ iB imvroft S BJg fc^g 

and factor School 

“ pl " Kansas Cily* Mo* 


Make your father happy by atndkne him 

a year's, subscription to- Popular Sc Leu re 
Monthly, 


"Where do you set them a! IP*" ThaCa what 

uv: ryun l 1 uskr. Look for that quEstiun un 
the ndvertisinn p-jig-ra nf this Issue-. 


m.J, ci r n.*H h. 


A Fascinating Toy — And More! 


The liidphono is a complete serviceable, superior telephone , ready 
for immediate use- - for fun or serious purpose, indoors or outdoors. 
Included in the set ore two transmitters, two receivers, battery and 

wire* aa well ag full instructions. 


Boys and girls “ and grown ups too, — will marvel at the dear 
tones, and faithful voice reproduction of the Kidphone* yet the receiver 
weighs but Si ounce. The idea of operation is new to- America. 

LET THE KIDPHQNE ENTERTAIN YOU THIS WINTER* 

Price $10, at your electrical dealer, department store or from us direct, 

EJr-r- 1 1 1 lYltm 1 

AMERICAN THERMOPHONE COMPANY 

114-116 Bedford Street, Boston, Mass. 


P, D + Lowell, id so of the Bureau, 
.assisted. Together they made practical! 
tests of the new form of aeriuE uh actual 

submarines at the -Navy's nbmrine 
| h'jsvt New London, Conn. S:tys Mr* 
Willoughby further: 

■June 31. 1&1B, while at sea. the insulation 

liIl the ru'w Ijjhj of Icsup yiiik fuund Lu Tin 
defective and 1 lie- bare wire exposed to the 

Halt water. T_Tpoji 
fluhnu-Tging, how- 
ever, we found, 
much to our sur- 
prise, chat the loop 
worked equally as 
well as when it 
w*S ntaulultly in- 
sulated from the 
water.. This Led 
m to believe th^ 
hull of the boat 
could In- u^'il Fur 
o-wis side of the 
loop. We there- 
fore fuL (ml the 
bwer side of the 
Loop, and emmd- 
4d the extreme 
ends of what ■.■-.■ ; ls 
left to the boat, 
making final loop. 




V * 


Results, 476 nKctcra, 
Suup va. □a.tciinn. un 

tbw submarine, 

chc H-2. PuWcr h 5DD 
walls. Transmitting 

Fcaults were almoit ai 
kooU us the receiving; 


This form proved to be by far the 
best tested. N alien r Gemumy h signals 

were received when the loop was 
submerged eight or anne feel under 
water. The American Navy now u^es 
ife^drs. Willoughby and LottAll's dis- 
coveries fflr :md wide in its submarine 
radio. The new form of aerial is A 
great improvement over old types. 
In ho simple a manner as this did two 
inventive young Americans get in a 

Idow on German submarines warfare. 

The single-turn loop, one half of 
which [t any metallic object* works 

anywhere— on land and in the air as 

well as in the water on submarines, 

according to M r, Willoughby, T3u* 

11 metallic object" may be the metal 
parts of a house or of uny other fi^cd or 
movable structure. The loop may be 
u&cd in or on the ground. 

With submarines running Full speed 
in heavy sea messages have been 
fnitiJsrrtfNcti 50 miles with this form of 
grounded loop; it was estimated that 

lo0 miles could be reached. 

The publications of the Bureau of 
St&ndardfl on radio subject*, written 
by -SOITH'-; of the best authorities in the 
country, are very helpful for amateurs. 
Following are two of che most general 
and easily understood of the publica- 
tions: 

Principles Underlyms Radio Communica- 
tion. Textbook of &6G pun. Fublblied m 
Kliitial Cor^- pamphlet No. 40. t'rtiv && 
I'cntfl. Army Si^ha.1 Corps men were trained 
from thia hook durinE Lho w^r., 

FLulirh Instruments and Meaaujemenla. 
• More advjUufd .thjin <hv oilier; eiw' 1 * h’liiii- 
nlfU: data nf many kinds. Price funnHlivd 
by ^uperinlindent of DocumentE. 

Fui either tnook address the ^nperinten- 
dent of DodOm-ntc, Wa^hloEtOh, D. C. 
Wo shall publSah u. comp Let® li Ft of Ituo-'au 
i if SU-ndardi puhLicatiann sliortly. 


Copynghtoi mahruil 

























/"I A MELS are unique- — a real ciga- 

I-/ rettG revelation 1 'That's due to 
their quality and to the unusual and 
expert blend of choice T 1 urkssh and 
choice Domestic tobaccos t 


Y OUR enthusiasm for Camel Ciga- 
rettes will steadily increase I They 
will not tire your taste^ no matter how 
liberally you smoke I And s each ciga- 
rette will just add a little more to the 
joy and contentment the wonderfully 
refreshing Camel flavor hands you so 
lavishly! 


fn hvc ntifl -r-aiiy 

□ r □ \c-J &£*■ ? nl20> i£ur’&tt*y ; irftcirpatf 

iiiJnj: I j£iD ri^j rclll'ca) lii n j;Ai ' ■ ir-i'-jM'.pip.r-t'Jv- 
CFTd cartrsn. W* i-KDmmpn ct fhi$ 

C&fton Jbr fJir pr ar i'. .hr.i 

tUj y fra vvl 


Once you know Camels you’ll prefer 
their blend — and what it gives you— 
the mos t /is cina ting ly meilo vv- m ild- 
body ever realized in a cigarette — to 
either kind of tobacco smoked straight ! 



ft. J. Reynold* J abiicco Comp^i*j' 

1Vir.j1t.ri-5*lt m, fi, C. 


You’ll enjoy Camels freedom from 
any unpleasant cigaretty aftertaste and 
from any unpleasant eigaretty odor ! 


Compare Camels with any cigarette 
in the world at any price — and forget 
coupons, premiums and gifts! 




1 MB 1 
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Popula r f4crnoc M^isl lily's All mill I List of IkwulM-^FrirM 1 f-n You — f.-i3t 
point Ibf way. The; Bc*t Books uji all the brandies of mechanics and mi- 
etioc, EueludinE auttunfibiti*, uirpJuncH,, electricity,. wiri'li/sa, wiKKlworkinj:, 
hulP [ yn I hy p fclH'L-t pirtal nrirk, rtc,., mrfrf.illy si-l<!cU“i| by E'XjH'Sfld. EJuii'l- 

iraHt^ time wishing you hid a bcE&cr job. c. let on. your inetilr, buy and 
study l in' K >: >: h k y that tv ill Iti-lji yui.L up (Eu: 1 . . 1 1 1 ■: ! i ^ i ' to Bettor Pay. 


Electrician's Wiring Manual. 

Hy F. I". .Vii^rlrrik, H. H 111 h ill Frt; n hi min. 4 .1.1 1 
irtti'lil la.1 l.-!iiriiiil l:m =h a ri|iM| liirihr ~ n 4s i f Ish hi ! - 
Inclan. IIcTiI IIlC mill ihivit P'jHli ::.4 life hiHLMn i-i" 
.il hpr | ■ - 1 1 1 1] I i iij. . h H wMCIrfll lii nlm^fr. piftlB E-iYJllili 

■Or Pi>i KiiKmn.n Kn-clnr-rr urlili nuny fttU"*' K|XTt- 
U# <m llm CJ8lU"-i :«■ rhinnl ..I ri|.|.*r*rl*HM | l pa- 

f Jlf'lylJlLMruLni mill •frinbiilrji iiriu y rililiM hiiiI r -rm- 
||!h. TIimMWMV KiYIImL m»fr iilfclLCTi il 1 1 L ll^i Jl 

* 1 * 017 ' I, IH3ul 114 Itapet. -fell Etaimi* Min* 

frpStVt dK. HuiblP bbLdlnj. ftteL- s jpfrMLpnlji, SJ ■ ■ 

JlSIh CeildPJ Uua-k. ul Er-jlpci, Furnilw N d| PUhe.Ic-H. 

■ 

Tli* BfvypJE l- .‘. uj-ilrrr lliuifc iiT Hivisin lAvr |iuJp- 
h-JirN|. Mrjim-jJ" 4jr J-rrljn^ im 1 I hr muJkufrnt* 

Wm -nf ‘iihLutrin iurio^i fur mv*4U¥ m. I flints. 
litiiw*, l a ninj|cisi Eden* a--n1 4 rani: fro r*- 

¥ Halt'd WILllLn ILa rux;i >. 11 |nvi»pi«rry T-" , .inub irT Ui>- 
■Wfill bMji and 1 1 I'-h I Ii:iil-cuij± 4 nf airri iiT iii.Ll.Ilid 
mi.in-L- Mj,i |> ML-.I i hr- ljudkDului.ru ul jAiurcumnuriiL 
l' ,| 1l! I'-M-iS- .1 W .ruin: |H— Tlh- Ibvii Ws.v i ■ f -lib- 
triTTiiiln; 3*3-1 C\L4.r3 Pr+pn., [«i4I|ijlIi| j XIJHL 


Tlur Modern Gn*uline Autonrmhile. 

IM IV- ,IHl Ml Tt-Lln- 

I<-Ilc.li», L>y Ykrj't TV. 1 ' i .- TT-i 1 I’ll nr*, ^amiiiiTa 
A UI-iDU'UlE :-.‘r ..vI.it Krwrf lO-rvifc l m. ; lti kxii- 

I n ’-it wn mini r-l-'vanH ! Il Ti ItHrii J'rlf, 

p-j ■: iilIiI . f I I VI. 

7 fci LnuieuUJsd-cC AllfFbLlldl LuTi iiilE Mblbfl, 

E-i- A Tl. Wil’Ki. TbM ri’r-''-- nm-r>ir. 

| iHifip^i lni|4 T.ir Iiii- klln.'j - n l'I lIi t.ix 1 Iiij DxnnMil 
rnorj if 4 l.q -j'LY'rj.l :-iiei*h I'±i ■ nk^i Jn i h^bI lit Tiillil L 
1q Birr: n v urt| h thii-r of 3fcr» \try liralC lii iii'Ll L'-- 
Lurrm mil I I hr* r j'i W«\«- kril by DlK n*|i ■" w 

iut faihlii t hfc 8 -" H L *Tr» i LWi PflM. 31 IWP »b| , *1 - • 

Work, 

llv Mi'll iitii S'-niep'f }f'if a K Ktrjnl i'i[ i'-rudUL i ! 
.-. T-lii ■■ rnr vt-i hi I In- arl nl ii:-.IIt.i -Llr^llllLJ ulM <£ i i 
HiLra-Lluu rr irk |-i ilijlib ■Ini h Hr' Sri: 111 

elu \ini HiL'.'lUihu . ini ru.ill !■ r. ririik 1 1 »«rh mi 
CMii:h. JH-i v wm. ll|q«tr,iiliii|4 ■■ . |! ■■ i'lH 
H.». 

AniuUun . 1 And Mjii-ne-t Wiru.lan. 55 -. 


Making. 


Thlm 1eui-!c uIti44 lII I hn rip^rrw^r^ |nC.-4Tr« l-Iiiii 
T r^ldfl bj llu* lnrv|¥'ilnunl friirhiiuiiL wlm* wUlii? 
1«1 mnki nidJHff tan HR VUiLMIDTiI Lii Itw- Cuiiihinirhl iE 
MprAh Ies. Ur ilte uifrrk-QiTiMj mtrlmT«k. i^rt srr 

i 3 -i -. a la- 1 . 1.4 Li. I -ii-.-ri 1 » M i-. ili.ii a!II I..- r. 1 1 ■ i-t ■|*Id 4 uI 
bi-n iirnhsinV-H, ihi ujiILpt Ihiit wi'll Lr.uiii 4 l tii'iw 
i*-W Ul MUlku EhL-lf llMHL ^iirWM I *T! l_" ‘ , Lr>l ll jl l !, 

H.(4. 


SLu>rusj4> B-iitlurjEiM SirtlpILfiLnl. 

•i : 1 : ■ = 1 - — 1 ■ 1 ■ ■ . : - - 1 .’.i — I !■'!■ i.ir — LT h' Iij.- V'n|r}* 
W. Bigd. \ E 4 ■ .■'■;■! t- 1 ■ ■ ir.-j.Vii: -till HL-^i-ir ISil! -ry 
OnraiLw i’-iih- it>-nrijT i mI A’&yik i'i-iIi. 

3B» rauiu l^ullr fltarlaiui«9. I'rliw, MriXJl 


l.y J H 1 H-- 1 1 1 1 - :ihil . T-udilry. A» IT J'-.lE- jl uJTTH 

Lute *Ludln ;H aM JultM i-KUiblAUd WlTh lU,!Mi- 

I i-Ui Jnld L-a ikTxilT. AH •)(H-nlAII« Wi||rS| .w. 1 i;i^ I k 
Kfr-- In Til - nil'l l* Of Eh ’ ■' ifltrltiM lii-vr lH? 'll r ho- 
plrirll 8 | r.r.-'-L'L <xr IniLLbT. viiTd.p.',l I i 

f dil jJVil. -Til imyjL, liluilriiLcil. J r riu.-. euiCyuliL fe-L . ISflL 

Machine- Shop Work. 

rsy T'a-Wh, r L* . Ki> El r I Ki.r'h-lil A 0 ■TBiT' i 'n- 
-ilViJ- Uli# !:.- 1 » I he nU>HI d.'p-Wl-tfli niPll¥>il in m . 1 -r .1 
pih-jp inniuiUiK in? fwi^nwITcn niul m’ "> 

Im^mvol LjiJf iia-l tnwtifiirt. hiuL iki»^ nr 

rihiip iki lljirrvir Lii>| iiimm s. 'M ii'iil Till! Urirj ■ iC Vj - I- 
11.14 bud IkkIi In rx^iirniL Aaia#ut fcp a. fnprh 
III ri-iU'jr ilLvUirlucj til llwUlhe will luEll - wllh 

L LlJP !ir-Lh!ili d HI?i BUWIn .1 .Ulinr lull ■tpc h s It4-- 
LUmlAT. «n o I irlMr., lii iEhiir. "! TT. rj-iPb. 3ll Jell! ■- 

ir-Li3:r:ii. LVjc ■, jwal 1 iH. 42 L-h 


KvillI PiP>L'Lt C-iinJ, t ■ td - i •} fur' si-nr -c^inploti' 
S.iNl. nf 3 l i!Lr|jr. i iJ Ijih.-Il:-. In a L-n Ynu. 


POPULAR SCIENCE MONTHLY, 225 West 39lh Sheet, New York 


Government Requ j rertlentfi 

in Station Operation 

T HE Secretary &f the Navy haa 
rerunved at" restriction^ nn am- 
Lirui nmuU-ur radio statjema. 
In the wording of the Secretary's 
order, Lhe lifting o-f the ban _ 

applies Ed amateur Htatiann. tccbnEcal 

iLkid '.■lufwfLh iOh I ;l! itliilEfilis ul : : --s ■ n 1 1 '■ i ■!.> slei id 

1 'NjllilfH‘i-i. and to nil ert-ber Htaiions except 
tkije* ustd for the purpow of tnuianvlttlnit 
(»r KCdvinff commercEal trartie oF any char- 
ai tt.T. iadudihg I hu iHis-inn?K nf (he- owEtfttir 
ef (he Btatiena. The restrictiona on Btationh 
bundling enmiperdal trailic- will remain in 
fflect until the Br'esidenL ^rnelelnv* that im 
^Latki Ejf ih'bcc csifita. 

Attentkm ia iavjted to tbe tsi^t that all 
keensftg. fw tTBJiHmittinn afalions have 
eiixired, and that it wili be mriwmsry far 
tbe nuifttr-uns Ie> ipply In the CftmmiBMnJWr 
ef Natation, Department of Commerce, 
-f-or new IteehM^, 

Here in the notice issued by |bc 
Department of CommercE: 

Before apprating tranamittln^ stations 
il is neweiyiry in tube a:n exuminatjyti ftfld 
Beoure an npemtOT 1 * lir'fnse — also to have 
en file with the district radio Inr-pector a 
formal jLpjjlirmticm for a station license. If 
there is likely (o liw delay in iaaning your 
5Uition Ikfn^r the riuhu Inapwtor can 
radio call Let ters whEcs tike application 
isi received . 

All pilteun aliould he fit.nilisir vAlh the 
Radio Laws and Regulations. Thia pub- 
"I ■ l—i I it i ii i:an lie procured from the 3npg?- 
intetidont of Dncnmcot?, W^hingUm. D. C. 
Price, lh <±nta. 

All iTnasmiUinK sdulinns should bt L in- 
dnrl ively coupled. Stations bavEng what 
is known he a plrtan Hii'r.sl, <>r the sparb gap 

in Lbe antenna circuit,, will not 
be ]scrn*T*d where they dn not comply with 
Regulations 3 and 4 of the art of Augtist 13, 
l$U, 

The List of Radio Stations erf thi- United 
edition of June 15, 101 does not 
i on i sin amateur :;tiLiLi:Eis. This |:abl.icul:u:i 
h'jLn tic pro cure-: I from the Superintendent 
of Doi'umiini-^. Gov^rnpient Printing Office, 
WAjhlmtqiL D. C. Price, 10 centfl. A lipi 
of amateur slatiuns may bft puhhnbei] about 
the liTiitef lamjary, 1S2&, 

Any additions I information n'liuatnd by 
amateurs m:sv In; obtaineil fronj IIll 1 radEu 
stu-^pectorfi of theEr djiatrica- 1 ?. Tbsae sbodld 
be addnisst^ simply as- "Radio Inspect or/' 
aiid at whichever of the fniilloMiiLg addrEssi'* 
ia m?artist the amateur] 

Customhoua£i ( i RitHtcip, Ml%; CuaUhm- 
h-ou'fiir New Yo-rk r N . Y. ; CustnmhouHe, 
Baltmorc, Md.; GuatiiifihoUtfe, Orleah^ p 
f,a,t Gustnmbouae, San Francisco* Calif.; 
Federal Building, Detroit, Mich.; Federal 
BuiMirtg p Chicago, III.; 205 Citiaow F3:miv 
Builiiiug, Norfolk. Yu.; SHU L„ C. Smith 
BuddiTiyE- SeiLtle. Wash. 

The tcfiitnE-y Dni'ec'ed by each di-.U’i' L 
iia sh'i wn on page of ibn Btndifl £ jam s und 
Regulations. iUtnteiin in the Fourth Dia- 
Irirt ihisuld addre^a their communlCiti&H* 
to the ,Rsdin Inaf^itor,, Custc?ra house, 

Baltimore, Mi 

Wh it iJji ya-u kflrtw ihil ii nei^ flntt LnRrrriR- 
ErhH 1 1 ill irndl^Y &Tnf| u.iy:.ur iH-rm P frith pivtur^ri 
- plpfil y u»f pktUMK -^p-riirl nil LKb dtHiiFftmi- 
i: ul Lfciiaih ..I thit vri 13 halp tm m J.k^ tliS I il #in ■ 
tirrlk Wp pn v tar u^vrptfebka CC'H t rH 

bldLiHlfl. 








rot/ n d 


plant- 
t n the world 


evos 


industrial oqui 


Scientifically 


and provided 

nitdri a n dev icp possi Me for the 

protection oi the health and safety of Hi thousand? 

oi employes. Electrically operated. Capacity 2 

million hoi ties dailv. 


ANHEUSER-BUSCH 


ST. LOUIS 


V|SI*Ot*S to dEO invUod 

to inspect this mammoth in^titutiun 
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EM -ran HnLa mm Taabaarm^ r 1 
■iiiili — arL *T me :r:“irjjf hi r it t o 

ftuJUi, lUnri^jj nr 4 \£. Lcvrfl 

bfrji laM-ilVi-il rrn^JH |’, 

•onta Km wdl^ EIl.Hi a. 

“ Lji * l * ■*" I Jf iw^m. 

brniHra. rudraiiLT, J 


W HAT could lie more attractive 

to the average man or hay 
who hus the slightest interest in tools 
than one or more Stanley high grade 
Planes? 

Planes made and guaranteed by a 

Company who have been manufac- 
turing Carpenters' and Medici lies' 

tools for over half a ccnlury,, insure 
;l quality that cannot help buL please. 

Iron and Wood Bench Planes — 

13 lock, Rabbet, Rooter, Plow, Dado, 
Circular, Fillister, Dovetail — in fact . 
Planes fur every woodworking job | 

that calls for the use of such a look 

We caii only show here a few of the 
many styles am! designs we make. 
Catalogue No. tells you some- 
thing about them. 

-■ M 4t all Hardware Dtafcrs 

• ■ ■ 

MA^fCFSlTUHED eV 

Stan ley Rule & Level Co 

New Britain, Conn. LLS.A. 


A Cheap and Efficient 
Film-Drying Closet 

F iOH the amateur photographer who 
wishes to diy a film in a hurry, or 
ibe profunioiml finisher who hu-> large 
Imfencs of film that have to bo dried 
and printed ijl ^perilled periods, the 
filtn-ditying closet hem described will 
be found i l great limc-saycr. 

Still heat is a pool" tbymg medium, 
being apt to overheat ami CWW the 
eimdsLoti to run. On the other hud, 

hli ns drv extremely slowly in quiet 

A happy combination is 

closet, which furnmhj^ 
warmed air, which cireLl- 
lateti' in jumJ about the films and is 
finally excluded* With proper immi po- 
int ion, films can be thoroughly dried 
Lia half an hour* 

That build the aideg and buck of the 
doa&t of matched board*, fitting them 
closely together to make the closet a-s 
dust-proof as possible. The. clowt is 
aimply a long, narrow tio.^, upended, 
with one side open. The sicks are 


i hmi ]> 
found 
a 


air. 

in 

v 


\iUtijEU 


FILM 


TOP 'AL'M 




CLi^riC 

&AHD 


TOP P.ATE 


LJ« 


i'Pt ytiiw 1 ^,-. DPtn i*pS 
RXFrLt PLATES 

TWs oomblneligtl furdshra ^Li^htlv WtfflwU 
pir which driCS the filici? quickly find nafiily 

h\ ft. high by 1} in. d*so|u Tfce back 
\ Ls the snino height ami 2 ft. wide. 
That nhio m aketi the front 2 ft. wide. 
This is fitted with door*, s 1 wwq p 
reaching ilmvii 4 ft. Line the abut- 
ting edges utid tho OlJgOs nc^t to the 

jam with felt, to keep out the dust. 

A hoarier aeroftS the front of the closet 
ipi inserted to make contact witli the 
bottom of the doors. 

The IJ-ft- &[3aee below the doora is 
ui-M’il to house the heating appoiatus. 
The writer has used l'l small obi^-burn- 
er csi!-.duvc witli good results. although 
jpa can l>c need if preferred* Two 
baffle-plates oF sheet sine should be 
plated just above the heater to break 
the direct heat- They also serve Au 
distribute : a il 1. 1 diffuse the wanned air 
to all corners of l tie closet. 

Close this compartment. with a 
tightly fitting door, hilled vertical ly. 
The front should be futtdtfcd with 


Perfect tiKLrinjf is b&W bum ft K* 
EtDiLiiin cr. i* rye itch iKv&n «•! cluai- 
neiu nr defectivL* IiclLtIor I *^WTL 

CJUiH:-! tl iX'l L -I U C :i I "I I t 2 1 !'| t ] W-:if- 

Tiirsaj Belli icd -OF Stinkion Ururra-. 
Thockrorf DrtarMB, K^fti i* 
Shying SourwlF. P^rirruNYl. 
IVMy <if Datwca 

L' , Juii'.L r DisJi-j[>’C j i ijn'j l£aen h «ic. 

Wilson Corumnn-SEDse Ear Drums 


'■jLijra- Wirtlezt J#r tk* hsuuirti 

nnDdscini Hat tKMLl^y replace Trhzt ax lKJUILl Of 
c!d#ctL-r« in rfir- nntLr.i] uranamo. Tory fiwv UHIDlC: 
dcLiuL-fl, wltkll Uie Wfwrr Emily fits ini a the -enrr. 
whtTetliey areiflYisIblf, Kaft, aafcandcnmfrjrr^ble. 

w-rift* Icrfcy foe 1 ourlGSTiaR^t If EJI. took rm PfcAp 
H£S 5 l fliTini-r you ML partacuLara rir.J. tui‘irrrjr inis. 

WILStiH EAR nuUM 
3 ^2 ,|fl[ef-5jcul;|i#ra Kiltf. 


OniEtF 

Finl 


TOOL CASES 


■4i7liLnlcli-iirt4ITwPiniM*~i 

JiYmi dW ™ir b^ak lct rK^fIu Vv: 

Im*i i. j Ted Cum. ai ilw nJ^M. 
Mlfr ilnd. rr™ fktm m 

fcf Iniilf#* 


E-G* C«lqEE.'bifl HL Di fIhi,, Hao 


STAR STORAGE BATTERIES 


More DependnbJ* i^ffr £n P r j- 

Tfi* jR'jC.'v F 

£. J ■ J- HL ^ i/iii LI u nH te jf fliifil 

f*F (jffrrJouJTarp 

THE STAR STORAGE BATTERY COMPANY 

Mnir-iInrl'jrrM mf 

A«1 rnnnlT.i!n SlnrliiTh' □ lid Llxhtini fi^tttrhr-l 

MOHriF, 1ND„ U, 5k A 

■ ^ 

Print Your Own 

mnl p, ciic ii In rp, Lnbnlp, t n jp, iz. unna 

I ,-.L, . i. I . ■■ in l ., ypr -I- -I' 

f 'l is i". x. P k"\s k. rN H A s.v 

HMaI.L. IN 'TLA.Y. r*jn t.r 
IimzTC III * 4iiii-t GlniM. Will ]»L 
Eri|> v# n rw. V* U'T’, l-rl iiLiH 

r.ilHKrnL Flint. fc<r •.‘MEH'l^i 

i l ci '. FKOrl i ■ W I kfl rnrUHT 

UH^V fcr p«-» i-h iliHC, 
TVm r*H-. Ji»|.. r,nn i 

TlENEii CO . d'M- i ■endtfi. Ew 


“ 


C^—.. ULteflill IDMi™*! n*dJP'rtttl KWJ 
|iidii| rri L*tLn- I n r, uni ■vr 
. nikJi^iL M S ’i ■:•- t-LiLiv 2“-C +*., 

|*K /m -Ibl Kbrllm Inl'ir, n . 

■Uh j—^jp. L|>|[ *i+ |i -n ^IkM 

‘ fTL--' Lvrt am»U 4 - yi 4 * f^r i.m » 5 t. 
-•’"Wsi H ■ s 1 1 ir.fli bill fe.l.l rim ul a.lbfL 

HAhliAn vniyj. CO l, LBXDuL^i UIia. 


OM^Ipi. H, T. 


M-firv-cEiitii 

Buok Sc-nt 


FREE 


Be a Finger Print Expert 


HNtiEH . 
rniNTS 


e liiLi |J nL ■k-#--'ul l 'IP rPT 

ll*#f HMdfli ImM^bav. 

(th nT.r Luln. 

TJn i-iiTHity App-lied Science 
E-c, h 1 tn 1712 WJhiin A v«_, CKIchr* 


Don’t Wear 

Truss 

Appliance, I lie 

pimlrrii l" ■ ■ i i ■ 1 1 t ibu iiirini linji, slit 

Till iiilf-rTlLl DEW Hi Hi; .-AT TV I hut 

r^liipYiaTiifiEiUrr, -istII tpB-iJ'nl IMI 

Eri»l, Xo aftuoinmiH apdiiEa cr 
pndd. 

Brooks' R iiptu/e Apptimce 

1 1 pA AimililiElB Air Cn^lllniin. IJIwfli ttli d. druu -a 


HH_ E. Er 


lhl:..brtikHj ImTM TURMIut 
31-ali. N E Iftl if*. Vn lli J . 

■in tCp-1 Ii~j giHikTT IL. FniLWlra 
.;-M..| 1+ r PimL iurjujllfC* UliiiLki 
rviTi n |,||il 5 1 1 1 1 ! r i a h.d:ij . 

HauOKS ATPUANCECO., E 3 ERSiac St.,M*rfcLill.ir^ 


n'-iukl h br<n«Tii 
rl-Ftmp. win. i 
in. 1 i.nUu 

rrim. Hrnd 

























Arrange sev^nd rows of Mrew^yea 
ucrrcw the width of the do**t t placing 
tiler screw-eyes about. ii in- apart, and 
the rows about flic $amo p so lliat ilw. 
wet (ikiis will nut twist when haugingp 
and stick together . One Hist of sensw- 
eyes is placed in the top of closed the 
other corresponding wist being placed 


Mntcn jxiijr liack iiv/ifif* jUil ai efFuiuuL j\ 

jinj- ollutf mat-liinc tool ijjwcrfll k?n. Cluxriu 
your Umle flewmdEnff io yrujr walk. Ycu 
€4 n't eui pnStl-rnllrd jii-J bi/my imgk :r:;n 
nith 4 lie 5rfn:e blink ■p-illiciul: u, waste. 

VYSiellwr jxiu aft L‘tilLijij, r t?y |M>wWf u I by 
hand,, big quantities of a -cun spar* lively kw 
kinib and of metal or snuirw qiMR- 

iilwS of :i Col of difftnrmt things — there's 
;i StnrKlt Jiodt Saw that frill mt^l yDUT 

needs most oflifimtly. 


fULLtv 


OtfTLtT 

r-ri -s 


Exiuu^r Shit. 


the mi^t -out -uf every box -of 
vikj buy. Vvi Piltil for the purpow for 
Which llwy w:tt I'cHliIf. 


A c I". ji ] ■ of I'll* Starrelt 1 1 ack Si w 
sent free upon requfsE- 


the l. s, starrett CO 

Tb Wi^rliJ'iF. Twlmnlcrhl 

E Elliuli, .ail it? nT IlirdLi SjViS ClKJKHlIed 

, ATHOL, MASS. 


Jihc I^uru 
PUII 4 . 


Complete di^gffifU of the Ediri drybig r1ax*t r 
The opening ifl covered with duit-prcwif CflLLaC 

in horizontal strips acmss u bm closet 
four font below, opposite the bottom 
of the doors. 

The outlet pipe for carrying off the 
exhaust air can !«■ made of common 
gutter-pipe inserted through ihc top 
of the closet am 3 lea-ding out through 
file wall, Where there as not puffi- 
cieiit draff to carry off this wot air. a 
fan ran Ijo *mBps\ ? as illustrated^ 
that will do the trick nicely. Make fin 
air-tight _ jointed hex about a foot 
square, into which the | 3 ipe fits- A 
metal fan is turned by either a ^mali 
electric motor or b y the simple ar- 
rangement of tlie weight and pulley 
wheel sliawn. Thu writer, who ban 
not access to electricil v, has obtained. 

* ood results with the Litter. 

Simply arrange the pulley and drum 
m the belt cuEk be belled to the pro- 
peller pulley through two small holes 
in the bos. By wmdinE the weight 
up with a crank it will slowly drop if 
not too heavy, and revolve the fan 
rapidly. Be suit: the faEi revolves in 
the right direction to cany off the air 
instead of Forcing if in, 

Fasten the hi nut in the doftet at 
both ends, so they will not- swing — the 
elastic band arrangement shown makes 
a simple but effective method. Thou 
start it gentle heat, and. if there is 

UG natural draft, start the fan. CIok* 

the doors tightly, and in the tutirw of 
half aii hour or so your films will be 
ready to print. — L« H. RobbJIKs, 


litunr CHuprtj hrfb 

Tb qvntr hi . 1 . C . H rydr. nrpif e-m-i 
vHlipr mi 

ill t*l i. t.m t* h hi *yf ri Ofl 


.-i. .ijl. - | ir .li l.jiiir; 
llnirnry ^irp?RE 
Jiirl I'miT |'lr.|iirrnnli 


i ini S p^air. Jfc.tT.. fM \ 

Wl r. L“M I L L 1 7 -!l . . - - hi | J r I 
milii isw jid pfliby. 
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n ^auae-covered opening to adjnit air 
but exclude dust. Fur tins reason 
I Jic gauze should be very fine. 




























FPANK M03SBERG CQ 

WHENCHSH'ITHS 20 VtAlE 
ATTLEtSO^ft. MA3i. y.5-J. 


All STEEL 

WRENCHES AND TOOLS 


UfiUi i *1 r i --- • -pc 1 1 c l 1 1 ■ ii iu iJiit-*- nrinciples 

i il" nmim Inr! un- wl Irsli iauTjbils I • Mir -.r ■ r >1 

|.>riHjlL'-1P Mm f|l rmiH ! in. ral.- 
si i| J a ii hr-^vin- Kim-L liiLi Iil i Il ■! Ih- rfhUnl.I T'l 
1,1-r naliT-.xl ta iirki >i|iri-’!|iji msil EuarpnCi-*l 

iii' ii hop hii’n thf- i.|i;ir<-< i*i I •■■n uf ll 

smmIC'.I 1>- i. ! h:iE Lvlia, ii OLi-rLilii'-rj. 


ILLLIS-TKATED HEBE- AHEi 

ICihts linr ; l Svtftof K-n. I - ?, Iijr l -anl I u> 

Nib. T-t. .VJiu-iil sjF'I -. 1 WectilVi: ii! *(■ -ull'L IiiI.sIIiJ 
■i : 1 1 1 - 1 1 ■ - , n Mill 1 1 lnrli, WUh. hIh-ltI Ii i a 


Ho. 44F. Rmfit md 
ifloa ^DfinL wr^rMrti. 
FuPlir, 


Fi-iIjI iis- 
, m.l 1 Vi 1 1 -r it L 


Miii.abi.-rfi All Frccl Sucker w irrtr' j-. S*t, 
HOj 4 J. wh irh >r 1 1 ■ i c P- 1 n m mi hr-Hi-ri innL H 

hGt-k(^IL ■nlTO'ftMl Jain I- undS H|H¥Hl h-nrn 


SfVTijnrrewptrlt ulfa fa-fur .|.»t! ^irfiLiiiWj; 


Improving the Soldering-Iron 

for Open-End Splicing 

A USEFUL improtft'iiti'Sit ilmt can 
be made on uny ^tiering iron 
in ghi'mn tn tin-" acfomi'Kinyiji^: ill Lus- 
tration. 

A I m j3e jahimal 5 in. in, diameter and 
J iii, dli.:L!]> i* drilled an the side of Htir 
iruEa :umI lilli'd with gulder. It a 


1 inM-^ayi’f for rapidly soldering twifit- 

; jointFU In Llii^f |Mriicukr 


'■C&A ' J DE E P 


r : i 




SciLderLiifi on -open -end wires 

Li rruidc mure if n lidlt is 

drilled Ln the tip of the iron 

CAS 0 K splice of the Open-end variety 
PJJLV lie in s hLl 1 With rulidi belter results 

V 

iluiti by using the li|> of she iron far 

soldering; 

The iron in heated until the solder 
in the hole m clU, and then the Hplicfr* 
covered with soldering psjsf.u or aeid r 
is ( lipped into it. 

Tli is nmknrt a wall soldered and iLili- 

sbmtiol joint in at remarkably sh-rnri 

time,— P eter J. Glut el. 


An Easily Made Holder for 

a Short Eraser 


W HEN erasing large draftings 

the finders oftcn L bttome 
cramped, eanei-iiLliy if one m usiai^ a 
ahort Eir f^u iulLE vfAatr. 

A holder p which ymi nm mute, will 
allow l he user t o geL a firm grip upon 
the erasing taiar erint This holder will 
also tftk ii Hindi and otherwise assorted 
nines* that would otherwise lie "th rown 


a way. 

Whittle out two pieces of wo; id 

somewhat after the liura of a eloLh ■*- 

pin, Plitce them 
1 toother and at 


one end out n 

noith, Thcioppo* 

Kite ends Bhaulit 
be slightly hul- 
Euwird out anti 
irttchwl to gnips 

a grip upon tin; 

eraner, r l’he_v 
should fit tngetli- 
m\ she nfiLohed 
ends be i n g 

i-inulh-L' i line, r In - 



Whcll crWT3 wtL*r 

clcjwis, ycKJ cuscd n 

holder: litre k i=- 


0t3ier^ P 

Fil a bras s ring around them a*? 
shown in rite iMltatmtiu-rii, :hbd him I thti 
notched enils together with nn elastic! 


hand Fit the era^ri 1 in ilu- jaws a, ml 

then -si i > Ir 1 the ring along Urilil il grips 
i he emwef lirmly and lightly between 
them, — I*, IL Ituisuixs. 





Matle of Harney [gather — 

Strong and Durable 

C sulsii -.-"si .ill [Ini' j-ihii I 'tanlilrvn nif I I ■■■ VbFtDU .-1 
.■■■-Mi: .ML Ursithjh I iul" . ;-•! r- - ih.i;l.«. liLiilC Efif IHiL^ll 

iL'ifci". Do slum in Mil it >iEy uatl Htr-fi hIikIi^kI. 
Elsidi Jd.il' sit .-I III Jill j||p-r b jL> I nLtsL|t. Mid shlMjIdc-r 
Htrap vuit- | • : i i L . A iin^liiy gud, uJl ir-'-uiiiL ruol 

lisip, Sli Mifi nnciha: reui. i 11 ■ a ui^hoA io - I 

SC IIL'. MI-P. SllUiir Lbl» si- 1 1-u Vwqt d' siErf nlhL RE-k 

f&t tbo KC-nultK- ]l[.i:iM luuJ ling. Tt uihiiilt io 
wl il Wn-lr Uh. 

MATHIAS KLEIN 4 SONS, Mfis. 

CANAL ST A. 3. CH1LAQD 




EXPLOSION WHISTLE 

Ftir Motor Cars and Tru^ki 

Tilt hbiL'ti ^Tcvcfitjv'T aa acdtlrnt*. Ctr- 
tum in o|ieratLc>Ji lulkI hlv.t ivtsarh nut- 

O^tann-li-rf £ot xo ymn. V-jtir ilcjlrt hs^U. 

BUELL MFC, CO, 

^001-63 CulEa^e Grove In. 



TOOL CASES EXCEL 

TiEiii'JiIiiIhIh an- 3 TWI 
Mllm n Mii LI Hrm r -. :4 
MEKDmcirF in mumaj#- 
nEWinsnW. HNlH 
s i ii i i prk. linmndlDie 

. 1 1 1 1 1 1 1 B II I , 

H*H ■ If W Fit'-- 


Pilliud Liimbf rC«. 

D- ?: i, Fiw afi I Lin , Otiln 



tVc an - piiia-rr^ ^riil --I ji; i| ii 1 oi ( ntJu A?bifLOd 

in any quaistili^ We prndufe all nt mir 

n'nrkf TiLiruiUH BELL ASBESTOS MINES, -.n 

t!n,rnr3ft. Vu: xilsu cuntl TjIjt-l?. i]?ia j'Lir/L:-, 
i 1 , 1 r a vc i ll ii |i.-., arid mukP U.1 1 ^Lirtri H>f AiilK'rit-iid 
|lrodtieti 

I'nr unvlliin^ jxni Vl^ii L in . lUfll to 

KEAEBEY Sl NIATt ISON OOtt PANY 

C> mi. i =. ANIiLCR. ^f hNA,, L\ 1, 4. 


mi4Htnil<fd Dixihif P^r^rlMnf IJaeit. FHIT 

BmtHcan Steef A Wire Co/ 

T« E Mlpf ET 5 LI l>E BULt 

will l^iLxXilly *|J?I. s vjAiI rarL, 
m^l>llil>. milvi-iiriBHir- 

ikC'.HlVr Dill ohm nr |H-wrrJjtt:- 

■n!all|.--i. Inr-', i "lularvL Tbu; 

i;i ,r jii< nr, 1 ; I '• fa iil-i r.li- . MiJC- nf 
VI->: i ! .-: ■-. IT. IM lef-PI Lib I I'C’.IST! 
Ill-*- ru i 1 1 1 : 1 1 ISbta., ■s-l i>i VDUf 

i ■ >. !>x. k If y U .ire "All <- 

Iwil ("sjChl* KUC lm. 1.1*11- (Wfl 
IliMOMlEWin 1=1 I i^JrlUiLuminl 
TrlfO,nnmnl^r 

( i 11.441 n, Mhk- Ry£<-l4h. 
Ml^. Mlth, 



Owiuta ni Min wArld'b ■ n It-n lT flfcljfltOl — 1*1 Ci 

fcl'sCs ItItji!. ,T r.p,j-. n,ir- 

pliLUt, iii-m.:-, : - 

orgtui. a llI, biaitlsl. 
I. li'i - tk-J , EilisL h, 

ojUi, 
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urlr#- f? r, w-j , a^. Hl p^ST F- K+-1 TffiFrt r-j J 

r wim wlir.-I^, :.nL.--l>w:n|r rahl.--. | 1 1 .;. r:">- — i 1 1 L-. ■ . I 














A Good Way ta Glue 

Warm 

I T is very inoanven lent when you sra 

using th(f gJiiP-pol , suddenly hi Lind 

lhal the- ffliEe hsK grown paid and ean- 

tftik* t- I 

By rmtkmg ami using a glue- wanner 

like 1 the cm) 

^0 ujwei in theil- 
Iu*t ration, you , 

can dim male 

this iron hie. 
Two ordi- 
nary tin tanPi 
a piece of wi:>s 
netting, and a 
Lvuidlo aio this 
only materials 

iKnsLQ r f 

Set the can- 

* He* iei £hl) ]■: m - 

ft can h the wire 
netting be- | 
tweeti thft 
tWB r tie- glue j>ot h!li lu[j of this, and 
the other can over the whole thing 
to retain the heat,- — J. TP. M oo 

The Barrel Transformed Into a 

Wagon-Seat 

A CAIJPQILNIA rancher devised 

a wagon seat from one end of a 

{ccroscne barrel, which is placed on 
the projecting ends Of the 2 by 4 in. 


strips of wood Hi at form I ho detach- 
able floor of his dirt-wagon. 

The barrel pawccl off just bftlow 
the center, wliiio a second cut is made 
just above the third lionn r artel a third 
cut just above this lirafc hoop, leaving 
ilii? bottom intact. The liuQjti arc 
4 Ill' 31 drilled over ei^h »t.u va ami a 
nail driver! in and riveted or clinched 
inside. The second and third hoops 
are cut* the rndH trawl Ling the edge of 

tins slaves. 

The top is padded and covered with 
canvjm ? width is hound around with a 
strong tape. The who! makes an up- 
holstered esay neal, that is madiU 
placed on ana off the wajcnri. The 
rises to which thin seat can hi: pm hit 
in EiiiHu Tahiti and it relieves one of 
I hat listed feeling which in eften m- 
eourfiged by tlie (HHimnm type of 

hoard fvjj-L— Cj [ A RLE ft Wa^bu. 


^ AinJ. holes 


* 



An t'hsrily Inndi: £ ki c-tv axm c r 
that iiDikLuced £oud ptsub-i: 



Hr-ff i-A th* ii> ri e i n ; il fa LKlh K>M L If iu miidt from 
wie end oi n ktrasurve bund iiai'l fib-- Lite bill muti} - 
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Look ahead — plan to 

put your own hey in your own front door 

And dan*! leS youi cJumcj* oi bu3[dsr|r muta-rijls EWp with utii? 
nclthcrinil of wood MhI afrjht. ChOdiife y ijuf Soldi'Ll 

Ioj!-::: cr.d ht^dwere v.aJch T/iLL be in bumiany w J J .h your tiaanc. 

In SHg»nt Ksftfwprr*, prg!*c1hsn and iSfitwJthrtneiT. n- ■•■ cori- 

bi 1 led wllEi dl:?idiLI "y, You? i! nov.-s ll-ifl 11 1 id iv .i ! v ti i.l c h 

Xi.r Lh>j Halid quality hive] laiju-j'j SmiJn of all K;itj.<t:L products, 

Sk-L-LhA with him r fen m thrt Jlar^i-EH Onnk of DeuLd^Ti, tbe p;ir-« 
U>:uL>c[ dMlgll wtkk 1* in kiTn-f^inff wiLh y^oT hnnr.*. Thera jau, 
will find ionfiy tBstfrfvl p#S1erhif wfl-w C r«j | ril- by Stutperit 

dflSigTii*nf in Juirnnonisp eiih I he hip; heal aiuhiLfLLiJTxL ahd Je-c- 
ijr^tivs" RiiiiJn .1 :t:-v W.' <.'. 1 1 i n:-;i J \z>a j copy an requ 


Sargent Door Closers 

J”i nvrry huni^r eIis^e uc r dc&itm Ll'.ri I 
him 1 ! I I Li" krp L cSiimjil — bur:b.-i 1 nir ilanr, 
fffeorm dDor.cfillin r dnr^lvvjvl^rvfir ploK 4 
ilu^r. S-.ic^eai illour C!n>,DM Add 1 <i llif 
l| n inj; ^anil il i'IliEy nf ■ Jicr hiuaifi— C1&J d Difth 
hJ.it. eio iUmiTi^Dif und t3«in»f in-ij. 


m? 


ili 


V k U «#'. 


SARGOfT & COMPANYfc Hardwire Manuf^cturpri 

50 Wftl rr H hfaHw Hai i'n, Csnn P 


- 



tVood a 


B .>5*™ 

hit d!irA rm'i 
ryi fajp 


Ivritl ctjLLii 
1b IfOrk «. 


rBmrf ET-1 r (q- Irlrt lu^ -r: i — 
Tha:n* 1 n-Lrjht-n nn Mri IIBil Du »rt wimrr. Ai 
fiuXiclncLiofi rt 3 L.’h fr-a-.'fiH fi^_ a ;|uiPinir rfinc 
pri-Jit iip eirri-i. _|J. yrl.' I r.nr L'Fi-ftf-lnH:.-*, Uir 
Lmi! M-T^lir^.' I1.-T11I MCL. Hhm mjt HWiT'l! 

ki w ■ -■ 1 1 1 1 [■ 1 ■ ■ ^ 1 ■ r . hy ulj.i! 1 j) r ■ pfe, 
g, fnyinii q||. klndiel ULlwr wens, 

/ Tr w fqmpwottt 

Jjjlr F«ll f n furm.i'i Jnjrf Ffl££ 

yiHL* □■_ WW r Jiir EulL InfirnnHkili « 

FA UE uur, . |j M-jr fut -niir.j u i li rr 


UUI ftirU uUC Eu 
p^n k-# 1* lw#^ 
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They Give Yoti 


Fin^ 


of Steel 


2 3s u handy man will be 
handier with a pair of li Red 
Devil" Pliers . The me- 
chanic will find them mdk- 
pemabk. 

For amateur us c in the 
hou&chold they can be ap- 
plied in hundreds of ways. 

For the p r o f e s s i o n a 1 
other single tool can 
used more effectively. 

Made in Over IQO styles. 
1 rlie.re a re LL R e d Devil" 7 
Pliers for general and for 

special u>e, 

All “Red Devil 15 hand took 
arc honestly made, made 
to wear. They will last a 
lifetime. 



n§ M 


EJct t r ic i - ll n 7 b Tools 
Pliers 

Glass Cutters 
Hack Saw Frames 
Hack Saw Blades 
Auger Bats 
Chain Drills 
Etc., etc. 


SenJ For Tar.I Bc--ok!et 


Smith & He men* ay Co. 

] tf.' > i r [i ■ i r ^ i-= 1 1 

m Imifir ITtw Tilh, Jf. T. 

F* Min In rasban, ft". I. 


Try ' 1 fteW Di^ii ' ' f' i.i rj - li r ,j trJ Loric 
f i'-rf J htti — tix point contort, J&n/J 
/d/I. 


Mortising a Rafter to Gain 

Strength 

T HERE k a right and a wrung way 
to do every thing. A rafter, for 
instance, can he mortised info a timber 
lei surfs n way that it will weaken the 
structure insla&d of wfreugthcoiiuK i(. 

In Fig, I the mortise ia shown cut 
at right to the surface of the 

timber. This is 
had, Ijocausc if 

the rafter in dk- 

turbed from its 
intended posi- 
l ion in the mor- 
tise its end is 
likely to bear 

he.kvily ELgain?it. 

the short end of 
the timber, and 
with the grain, 
thus tending to 

ihcarit. off. The 

rafter nlaO has 

been squared off 
with its straight 

e d g e t w hie h 

enures it to bear 
entirely at the 

I Of] lldgO oF the 

timber. 

Eil Fig. 2 you flee the sAcue Eiiortke, 

but the end of flic rjifler is shown 

cut at an obtuse angle, which allows il 
to act as a chisel. In idiis way it k 
liable !o pry Lip the timber end ir 

font'll out of line, 

Fig. d illustrates dm Lns 4 mHliod, 
because the oik! of [he rafter,, which is 
cut at 90 ( U gi’fHi h with its upper edge, 
butts firmly against the end of the 
murtifle cut at the necessary angle. 

By tllis un'lhod Ihc khearing force k 

i rduced and so is the clii&ctiug force. 
The dowEiward pressure is mure evenly 
distributed limn ill cither of the for 
mer methods. — L. B. Robbins, 



FICJ.IL 

CXl'tLLD 'J D 



T I G 3. 


The right and wicag 
w > y to [i iOtIisc «i rafter 
rind tSiE rensnn why 


it Pays to Burn Headlights 

in the Daytime 

N EXT time you cee an autotm> 
bihst driving alor^ the elrcet 

in ihu middle of tin: dny with his head- 
lights turned on, do not yell at him 
because you think him either stupid 

or c:nn L li.'^. IYrhups he know ivhal 

he is doing and h trying to increase 
the life of his storage battery. 

Thtro is m mueli danger in an over- 
charged storage battery as there is 
in one allowed to run down- On 
long trqjs during the daylight hours, 
when the car is operated at spells of 

twenty-five In Lifts tin ItOtLr artd over, 

the battery k liable to be overcharged. 
When (lik occurs, the battery over- 
heats. Automatic cutouts Bumctinies 

do not work properly or quickly 
enough, and burning the lights during 

a portion of loog tripM i-. :lo added 

precaution which may save the motor- 
ist the price of a new battery. 
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frmn chomlnR ImUFfli^. Ill ?imn-M'cliiii rrtjfe, 3«|‘r 
jirrwni li'nlr.+M. fry L -J La III tali I nr a liiMpry Hh 
rJi ■ Ini; aLLlbjii. TC.iwJi i |iy liar Its? fii>l Lnl^ lliln 

nrif- iifiiL liu.mm iiaw iimDlJ. 

WiUf~.ua r ■ u S I Ly h: in rf I i o i fl. MiFfT thiril bull- 
IliWIi. il iiu ?■ !,■“ ■ r Ll I rliYCrtriil. nr mif ^t. i n| r u I IEm 5 - 
ll r£i)lll P#CL G43 ImLi IL ik~ ii|MinLlvi u 

An H n. BilUry Chip hr liTErjr Sice Buiknc is 

All H& CliHnfTirv w-r? "lurty. 4 ffKh>lni h Liul 

itiHllLlt-ly Prllali tr I'mrllr^ly srf irhrHri. ^'I' lllliil 


FurnlPfcMl c-CHpliPED 
'■ I Ffi r. pIm- 

srj T irlr.il. •Itieb pr|lntL- 

J Ini' L hns.nl, wilIi imiim ilr^fn 

U *■ hC Hiiit*plfr r flrdil rJiin- 

^ IjHf k"j.L iih&I:iki' kuai|i, lw:i 

* . i null h.dl mR ^ Bet C^. A 

±>jr? K -Ti *VX T ttn A 

[~- -mill biiicry bu^lu^i^ 

\ I '■ < ..i, li l|.ifeijimv ipfl. H.ukji- muntbLy ttrmt 

S-CR In BittfPJ' CUnr^ET 

EOfhj ilrr* I Hi it *-^raL fcn.1- FW ^fer V| 
Vrl«l[ll.aDH- Dr- Elixir L--j.Nl I--« 1 - k 

*ntin ii or lU v-jIi tMtierlm. 

Furn Uliml mfliPln^ WSlTi Z j|V 

I. ■ !-rr.-i,-h nl rluircliyr PtSKH, fV^SI Qr ' ■ 
«Mh. WlCli i -r:i icltILv iiT S I i ■. L- 
Cl-pLh. A ipttinlj-j IMM-Uliii: Eur 
all'hf. th'-rtflli kiuulii nn-iucr 

TT In hi Ii|: ID (jri blE P^-Vdili. L_i _ . 

■- irri || L'HI-ll ■■■Tmi'lll 
C^ldfKeiM ni'.'ii I hLy 

[Etflkl 


_ inr niiirplruj- Lla«. t*(b. 
cp-mMi c 4 rhurel ae up 
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“Saws 25 Cords 


In 6 % Hours” 


That's what Ed, Pavlg., An wcwxl 

hf^cf iayn he rJid with b-WTJTG flh. p.Sdw- 

Pil, A^uLlit<r claims 4 S kniU tif ]pi> If. v. ihhI in 






3 liQUra ii !il 3 Ki mLiuLi :9 WlOi i li h. P- R J 11 1 1 ■ L n: ■ I : I 

oL WI TT E S-m-TlIii wn c r j h ■&■■■* rrieiie bLtdtLu 


Any huaUcr ean mak^ bigf mgncjy with 

Ui^WITTEL Whnn hi)(, nuffinf jmn GliFI ^p«T%te 
£EJinr rrj.i.-J.iainrv, Jt"* Wit- 

fit Fur furm-rj'H fJld fcui»i^ wR-ti pjiwinff 

buhiHiiifl l, RjLMfl iitm rigM fH»w . /i n 

lii-i UliiHCrii;i:-,n, i'lhj tU lit ■ £ b. p. WITTE 

:-lL;i-:iiiiij.ry Kti«Lii^ <in whiiL^ CU-tilra 

1 1 1 i limi-p-.L, MW, $nr SW-SFt 0W"h with (TT^Gr. All 
ifiAA 2 1/> FKi K v, r law -price*. Lifeline 
amnnimi, 33i|c +-ji^*!ime cf E^R-jnen ind Bnw 
matfite FElKt^ Write far it TO-DAY. 


WITTE ENGINE WORKS 

KaMAU (!UVi NO. rnTSRURtpfi, pa, 
aaiai rnaflin a w , iiiJi Erapi»Bi^, 

i ■ ■ " ' BB 


ri^hScyi mr.Tf l-i 
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How to Make a Door-Check 

from a Bicycle Pump 

W ITH only ;l link transforma- 
tion a small b ind h i cydfl 
pump may be pressed into semee a* 
ii d^i^hiscfc, 

A thin, narrow strip »f strap-iron 
or bmHH lk huMithI lq the bottom of 

1 he*- p i LEI I P , 

a siti bent ilh 

r!i o w ai in 

the i 1 1 tj fv- 

t- r it t l n n 

This is then 
pnne I. f 1 d 

TOrtt Ui3i£tl h The sprini at the top of 
O f t (! n - th* dear bei-pa the pump 

Wire, to do its work properly 
The threaded connection at 

jurcnitlEt fe removed, and the wm! Ilat- 

lenod, nnd iho cracks filled with sol- 
der to Mrt-ngthe-n in Tlits is alio 
punched. 

The wire is then run through the 1 
SmiJch provided, and bent, after which 
I lie ends are flattened and bored for a 
juuelII u-oud-Kcrew. The wire running 
through tile flattened nul of the pipe 
in bent forward slightly to prevent its 
working i low n. 

This deyivfc works beat when a. 
Kprin^ is uti'il or* the door, and with 
this armnacment a much ^lifTer soring 



arrangement 

ipril Fl ATEE h® G j . ■* O 
rftlLLL> tv a Kl( » 



Slr-w the pump L:. IrnimE'iffifiLcd. SeUti n 

door cheek Is seen by eh* iJlasExitioai 
can be* used,. ami at tk same 1iine r 

with tlic check, prevent the door fnim 
slamming. 

This check w orks well on windy days. 
Htnco il prevents any rapid opening or 
shutting of thy door. The plunger of 
thy pump should lie moderately dry, 
in order to allow some leakage of :iir in 
the ehiimlier, — [J.\LE Vjlct HunK, 

A Spray Irritation Post for 

Thirsty Crops 

T HE growth of spray irrigation art 
the past ten years has been phy- 
nomenal. Hence, any dsnricc L that will 
aid agyslviu thal has developed fiom 
the lawn-aprinkler of the cily dwelkn- 
hi over] lewd ini^n t ion machinery for 
supplying water to entire fi^Liin of 
growing craps merits ransidcratioii- 
The ifcCL'iitnpanyinp; ill list, rati on 

an : 1 1 1 1 ■[]< i i'll go for suspending overhead 

spray-nozzle lines. An overhead aprny- 
naazle liny can iie supported by ich- 
diusie-pules from B to 10 im at tbfl 
jilsc and fioni ti Co ^ in. at llio top. 
Wooden ahoulni be painted wit U 






M 

! 

H 

C\ 


/ 




4 

J 

■i 



STEEL PRODUCTS 

j"._i 

Tests, Not Guesses! 

guide the making of Simonds Saw Steel, whether 
employed in fabricating our many types of saw* 
for metal or wood cutting — or for the hardened, 
tempered flat plates we furnish of this same 
□leeh ground to the specifications of other manu- 
facturers, 

This super -care exercised in producing 5i murids 
Saw Steel insures a quality that is edge -holding, 
wear- resisting and Uniform. 

Your inquiries arc invited for Saws or for Steel 
Plates. 

Si mo lids Manufacturing Company 





“The Saw Msker*” 


EstiihSiBhed LB32 






FITCHBURG, MASS. 
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Clirra^Oi, Ili- 
LQokfwrtj K. Y. 
Nj.'vr Yt>rk City 

ML'niljhis, T i i biL. 

New Orleans, La, 
IjchiJou, IlciukiiKl 


Montreal, Qup. 

Sitn ItancucOt f'al- 
Purllund, Ore. 
Seattle, WjipH. 

V jin <n t lLYh,: L - , Si, c. 

rk. John, N. b 
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As things are in industry today, the 

a machine is not so im~ 



capacity 

portant as getting an output some- 
where near that capacity. 

Veeder Counters show the operator what his 


machine can produce 



recording what it 


does produce — and what rate-of-work is 
standard 

You easily bring-up closer to capacity when you equip with 

COUNTERS 

—because you know what ouch machine is doing in 
time to make it do more— if the standard for the job calls 
for more- 

The Revolution Set-Back CGUJiter 
letcuth (he mjtpiit ^ any machine where 
a jhaEt revolution indicates an opera Linn, 

Seti back to zem from any figure by 
turning knob mice around. Supplied 
with from four to ten figure- wheels, as 
required. Price wilh Four fiftiLfaj, ii 

iLlu=traled h $9.00 (*abi*rt to ducount). 


The Number 14 Racket Counter al Jef| reftbLer? une 
few each throw ihe fever,, recdrdmg number of muJiine 
nfrijrabuna. Supplied wi|h oubide atop? which regulate 
the throw oE ihe lever* arid having reHun siaing; action 
which automatically returns tho lever into position few 
ihe rtescl eoiinl. The lever ii adjustable, allowing the 
counter to be used at any an^e L Price, $2.25', 

Cat rttsrlyfufl rcffc.. 


Most any machine you* re interested 

in can he equipped with a Veeder 
Counter; the Veeder booklet shows 
the instruments. Copy on request. 

THE VEEDER MFC. CO. 

44 Sargeant Street - Hartford, Conn. 
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I i nr or X rented with creosote, The 
FH.wrt* aliwld Ini elevated higher than 
thc^ line. The bows of tho posts 
should be set in beds of concrete about 
18 in. in diameter ami 3 ft. deep. 

The end pOEtw and eahl™ should l^c 
1 tv o] 1 anchored with ffuya fastened to 
wooden or concrete dendmen. A 5 — ft.. 
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Tilt CYCxhend spray einf^Lc in support- 
ed toy dead-men wdglicti by an aiurlfenr 


alichnr tori hEhmiIiI bn atlzu'hed t Q the 
dead man and extended a I hi vu ihu snir- 
fftte* with the eye where a fumbudkle 

and a guy-tfim c:all \ w :ii inched- Single 

guysare wed where the of the end 
piirilii of several lines cun be connected 
with a guy-wire perpendicular to the 
norzlc line?; otherwise double guys are 

Used. 'Hie distance hetwmi I lie d«1td- 

tncnnnd the post. should he equal lo at 
Icjiit. oim third the height of the base 

of die post v — S, R. VVinthra, 

Covering Steam-Pipes to 

Save Heat 

C COVERING steam -pipes with a 
specially prep&red eofiting or 
ali^ve to prevent the waste of hqi t 
vi hem it. in not wanted is n precaution 
observed by many plum 

The method here illustrated was 
adopted in :i uum where U steam- 
pipe was run in the o|M"ti lo heat u 
shed fur temporary work. While;, iti 


TwiMT 



Old iiewspftpCfu u-t upped □inund thr jfepm- 
pipci will recnLn heat that is usually waited 

tliia ea*e r it wim only a makeshift, it 
mil^ht lx’i iK ally done and nsnd per- 
manently. Paper may In* used invade 
flnd cloth outside where weather con- 
ditions would not permit the use of 
paper. 

First the pipo is wrapped with an 
nld ro|H> r firnall in size, in spiral fonn; 
then old newspapera am wrapped on 
the rope nnd loosely tied with twine 

or ik tSWd.— CllABtoKH 11- FlftHKHr 


CopyrigHod maSsfui! 
























Attachment For Holding Taper 
Shank-DrilU in a Lathe 

T HE illustration shows a &teel 

alcevo bored and mtenmlly thremt- 

ed to fit the spindle of a lathe ftt um^ 
end and the other en r I bored ajit to 
lukc taper .diniik-dnll--, .V plot IrS cut 
for ihe insertion of a drift the same 


BoFi a l-t to - ~ 

TmPE ft PQI'L-hS 



5PihC~i_E 


TFGE.AD TO- 
F|f LATHC 
SPINPLC 


'LOT FOC OfilfT 
P®:LL *0D 




■ L 

AWTA£HJM.£WT 


Dr-ilbt Lrld jii ihiH iii.i.iL’.i-r cri-iuiii V.ip nJf rind b’isik- 
Ttic liv K hfin .:! h: ivill nriw li ihl taper shrink-drilLs 


CfiACM. 





chalk 


MtflfeCt d crncked 
CirC:>rlA[ ' j: i I: i bnd 

lyiiHirii-KH fnr «nc uni ns it 


llf. in u drill-pnKiiH yh'oviL TIiik allows 
the use of taper shank-drills on & live 
up indie of the lathe. 

The aiwvci may ft Iso in.- used on ilia 
tailstoek by being screwed into Hie 
attachment .dimvn at the riglil. The 
outur end of this is threaded 1 tie same 
ns the lathe spindle, and the other end 
tapered to fit l he Uiktock. The 
shoulder U drilled for a piece of drill - 
rod, which rests ag»innt Hie lathe-bod 

and keeps the attachment. fresm turn- 
ing, Drills held in the tails) ock in 
this way arc in no danger of slipping 
off and Iwmg broken, :iw. is the ^hhh 
whr'n they must irr^wi Eigairist a dead 
center,- — H. II, Eahkhk. 

A Circular Saw Must Not Be 

Neglected 

V ER X often a circular saw will !m> 

come cracked* and if it is not 

taken care of it is apt to break whiles 
in uw. WisEih neglect has caused many 
a fata! accident. 

When, a saw h found to be cracked 
it should l.nn impaired immediately. 
First JlnrH the ex- 
trnino nnd of the 
crack by ihe-fol- 
towiug method: 
place several 
drops of oil on 
(lie saw near Hie 

crack, thorough- 
ly rub it around, 
and wipe off all 
1 1 if oil that is 
on the surface, 

Now, with i\ stick 
of white <if lighl- 
colored e h a 1 k t 

(■[jut the surface of the «iiv, The oil 
wilt coma out of the crack and dis- 
coLejt ihe chalk, fihowinK the cxtiemc 
end of tin* crack, which is otb^nriiel 
often in visible. 

At iIlc: extreme i-nd of thfi crank 
make n mark wkh a prick-putieh., an d 
with an J#ia. drill boro a holt- 

through the saw. The hole in the steel 

prevents the- crack from going farther 
into the melsil. and I lie suw can bg 
used with perfect confidence Hint it 
will not break- Haholl> l\ Nbff. 



Service 

that is reflected in 
work accompli shad 

Service 


length of time. 
Service 

that has satisfied 
three generations 


I^HOVIIJKNCL 


















Disston Famil 
Quality Tools 


Each inn l of our liifc DLfltLull family ii 


Heft are some nf thrm 
f^e namE quality that has niatic Disgton Snws Lbr ■■vorld 'a slaiidard 

for fiSpno-st ei^htjJ ytftr*. 

Six HoucItmJ or our 3,600 workmen arc tSft&fLtd ill ll>C making 

i,£ in outf OWEl mill. rail v-iLhm ihx w.iLK AurTounJiu^ cuix GI-hl^C 

^klJhl i 

Ends tiind nf InnL is 3 n:ic?e ft spE-cinl minL of sled, penlloily 
adopted to rate: tht rrqmn=niWH Ot' I hat partioiliu- tool, wliLdfi P 
toecthfT with afcBtJrtific hurdming acid t^mperin^, B L vss fircutent 


lit Inn M rnnbrrt 
■< & !■-:■■: Ini! 
I; r I V ill BUT 

iirwauEwra «r 

Tutu riv^*. 

miii|n-l:^H 

I hiioilr-' lilufrrt all 

lu.-i.li-:** 


and 

«4 li 

LfwbvlH nil! 
li.HlM.in :ih 

fmml 

j. liExn lilmlr 

Mill 

■ PI iruUti- pmo 
u Li it i-jrtS la Wmf* 1 1 ii! 


ll n I i A Ed Tl V.-tfw 
Either, l-.lr.ih 1 III 
ErbV nT limn r *±IkI I" 
Kivu crr;.li ■ il-JEitvIlrY 
I'lilfcLin iiii-ii ilia 1**1 nmf 
Mii-h rr.iwiiy nn-ni 
Mjittea >.r hnrrlwiHHl. 

S" t J H ' ItaniL 

m m^Eim Mprhlnil 
knil MWTi l ifcUMin- 
Vurli - -i n.i.i: i._ Iri.lu 
i Iiiht Unulii iiT 1 1 1 1 1 Lli tilPl- 

-aiihI fXIKnriY* 

bW kli'l hpN.P'HdjL b-Ii±l 
l^iii-d r'JUlif hi<i.lB nniL 


*, ChliirfcMi l-Spi-lt JiaW 
FiaLiitlBf. HI OJ-lf*. 
SEhI- Ihnwm fein'Mlmi 
frkm?. vi-ry kifc-ni p«««I 

n.;.,| IhMUgB ill ^ - 1 = ■ 4 1 r 
llBHl" ra>V n|Hni'BJl 
r.m| n-:>iil ! ,< 




i ■.(*•. naii 


7 ■ I jI-.-iR-.iM Mil n-J S ji>i ■v 

jin’ rtLuiiLsrtl *h*‘ V"Tli( 

liyLT. Vfl; rTi 1 fchl.i illili i! 
II Lu L loTB^ ni R II U I IM- 1 - 

at Bii tj ■; riiu -i in ,^in«-|i^u 
i.i i b ■ k h i . « i t El ( 1 t k 

liawdt. %ra muSr wii ii 
feint J □£ prniHUlfTpllBli 

ihiii 


II IMkiLun 
■■*¥.1 lllil ’Dfiwiiii ■: 

L'luP ftA^lij h.irv "sf Hi " 
rlutTilCH III hiN- Wl .-ll 

■hf> wp,y IlirwUEti hEIHlI" 
(jii.L fci.uSc lnamW'd PflJa 
TIihIi trill . 

il* bjiii-im AdfUfetHfel^ 
i 1 1 ■ 1 1 1 I a ml Lc’ k? lr!-. 
i.li >3 ii£ri|.|L- "ir J 4 I .tiiTlrflll , 

hL -uW I Ifni* Hi-nnli'. 
’mi IfMlP-f-- 1-1 pi". yiL “I 
.ir- J.r K I'd lit I Lllil ur a 
ut^i'k will nit lift Lil‘ i.I 
I rui., II Irkrl tilii (PflP 
■IMnrlKil . Niil n. .-i-’il 
liy fe!lLnu.l IE l>.Tjdftlim* 

1 -.imtl >.-l urcBnwfn|. 

(r .1 r>h^fc«IF Mni LHtr-.. 

tt'n b.nii»- wli»l :i Jill 1 
“iliuulii da wp t*i »■ Jiiiw 

tj. r.rti' illrm. ill« ..li 

:i r ,.rHHi i| .- kh-s nh- i an 1 mi- 

mailly mlip 4 U 1 l<l I'J *< " r 
¥.1 -rL lurii 111 Lhfl IlinnicJa*- 
[ lift- ul EiMcrun --Ua-P. 

I L i rihiTflP E h rniif ii" 
Hack !i h LI I. ill - . 

I „"-:i.h-s < -.! -r.irriin.u- y 

> 3 lirR|ilU 1 -f . T llJK 

mill-. Irmii -|:"- ,1 lnl Y' 
tUit. hit i Lti-'Lli RUd w| 
tIIJl fifc.-T hott l-h 1 * 1*7 
La. 1 l I uri'lii'ii 1 ’J.h. mu) 
f j.;-| rjapr- Lli eW I Ii’ijJ. 


piVrn Mi tMLlRTir. . 

V-l!lEhr. ( Minim'll liY ULJ- 
UhLUtP Bfirf iiid Bui pfrtlri- 
lm Earn II km. Tr mpiT 

-iriiuil lu- imlil*. 

i) ni-.%|.i#| S»w 

MJd^nn IIh i*rii|HT jiHii- 
Cllih'+i. tlftin ■ ilnlltrl *. 1 
|«.«VnF Ii™ jiltaiL-rr 
E v -rl:ui^ .vi K hW UtiiU' nq 
|lir uU.fr IJ. -wrllllP tiwmmf 
MU till* loq 4 %. 

alilh r«JT V«-Tlii p* r-t’rilMi H 

rfiv.ii r-irii.ll p jar frrf hbliJ. 
^.nilchi^ Jliii) B’i-li HPtb 

ut# A 1 » lhUJf liqp 
l CtrpnlPT kh-**- 

I niff D I hi rf« n T r j 

Siiijurra. ' I ^ Tn : m 
niiik-H-Jivl|Hi| l^nim-T In 


fnxktnir. HliJil 8 ' 1 ! lilnik- 

*H| srliiL* -riTi .uCf 

m:lr .-.il j.Dd rirfii|«J|i>d. 
IImT/ Br i*** Rnsal> 

Mizurfil fill 


Drj i r-ui^i 5 a#'i and t n-y.'i uthe ru-t-J by .pwiiun 

dratrr ■ A ira. >uJ AiF jfl/pJTffWi 

1 it? ri &ifl tAi Inalr Tri M)fiicfi ]pipI t nfC 

jrai-rrevre d. 

HENRY DISSTON & SONS, Inc 

FlttP.AEiFJ-RH]A. li. S. A, 

"..(jniri-Vi tBriCJ.' .jjil! f ■l , flii'|ti l Kd 

v If dbr^r £jf JTi*H SUpJj. Cnui-i'af J, 

WL jSil. 1 !, ClTiTI-'jr Jqu-j. q-a^l J'.iWj lh /A 

hk Cirini-aiJiiTn WiirJc a.- ru/i>H fn-j / E ’ jA 
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A Flower-Pot on a Birch-Tree 

Stump 

W HEN a wix-plEig birch? died, 

gwucr decHlfd that the? white 
btnk would Itwifc well nuiclc over into 
I a TT.ij.lit- flower-tub for the lawn. He 
' rut the In^ olf about IB itt- frocsi the 
^rr>tEin3 ? sand niount^d a [5niaU tub on 



Now i"9 the t i mi: to I uni llsal n'rl 
trEC-rtuinp. ifltO Fi ffeWCrpflt aCi 

thflt it Will be Teudy for pprsn^ 

the stump. A large |mH would have 
anpWRE^d this ptu'ipose equally um wl-IL 
The branches. dF tins bireh he split 
IpitKihivise, and nulled the halves 
vertically aguinst the sitlc ot the tub, 
pointing the projecting ends hulk 
ubr>ve m. i U ] hdow. With four smaller 
hrattchcSi he tied the l^httoui of the 
tub ruore firmly on to the hivie of the 

tree* 

This Mveptncle lioW^ being ready, its 
builder filled it with rich soil frotnlhc 
ga rden and j nLlu ited i t w it h spri tig fluw- 
ers^ changing theMi to summer and 
autumn varivl-ies with the difrcnint 

Oes account of the upHtanding 
Irjiigu of bireh, long-Hl^ojmud flowem 
look” bMt in this receptacle. Kvrn 
without phLiLts, the bright cdor of tlie 
bark malcca this vjwHike contrivatlcE 
a vi-i y striking DmsnLcnt ngaiiist thu 
green lawn- — Cl Lr Mkllkil 

Old Files Make Good Ice- Picks 

for the Refrigerator 

W tlltN-OUT files axe disuareleLi 

by the tha®ands every year: 
-laid yet, the™ are counties ways In 

which they might be xsmiL 

On account tjf the hue steel lined in 
ll file, an ii r c“piefc can be tuade that 
wi ll bn jis isootl ;tH iUE_v mLintifachired 

product. 

if yuo have an old S~itu three- 
cornered fik L h grind ii smooth on an 
emery wheel, at the ^imetimEJ round- 
ing off the iCtmrp corners and brimr- 

ing nut a £eod point on its end. 
Leave tlio ferrulu in itsori^nal sdiapc, 
fljHl when the lo-sadiiig m finished, place 
the iiandlc just m you would on a 
file. — H* F. Neff, 
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Irf me- m mtwi 

!:• TE H 1*5 f ikI *hilr 

¥"«J H- .1 il ihra- Tiih 

piirti.— BH). I. LONG 


iVo AaE^tripp f^Urr 
-V-eirff-J (VaiiifiF iM-u, 


AN miUftruila arc retail ^ me m 

tLHlAy- than frVNT bcJura mir\ yol I ]i 

j’ediiRcifL my pri™ to pmriiolJy i 

^Iv Ly iiierciiBoig: tin 

!ill3 i il:i k in |r my !■ 1 2 (_: i r 1 1 ■ 

rlil tadtwp ckh'Iuj*! 


Aly neir ape v ioJ mjonpy-fliivrtig offer 

sniili'K it on ay fur any barirpt i¥mb In &w\\ 

J.11 I krisTn r-ndiir. Fkm| mr ^ ii»mn mil a:lilrrwi n 
hhi ranL 4 mla)- hi | f-.m hilMp ihh iipw m-K-c IIIhtjI .;»rr 
I43 ^ inf I pt f^wfiy i i lu. lt" i t -a j rnnl i|r>- ] July Ihv> ii 
i- mllr-fl' my fllilliliTi dlhvl Inim my Turtary m r|, r rj1 - r 

3hpt i 1 1 . . 1 1 h ^ n . h. ftr >f mliiir nua n«ry ymr hrsmaM g&V 

'-■nL'iinv nLih# nvri. ftrf full/ ud i-jhiIj- r,wrK\t4 
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Lowest Prices <Jn]y I™™' 
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'j'JiU -■ . 1 1 1 . 1 r 1 ■ ijivi alii; b-**- 11m mipdr mv n rich imni imi i| |ilh 
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Built to Suit Foil 1 IniiM my otiEbU'B 

hE ^ .r mjr yhulw -.-j CHTifflllM nr lij ' 1 flrf 

M-rUdic- MUK'I>> nr Hplifrl^. "Siiu faiii- i iiur 4 -hnlrH 

"L: 1 1 SemillK. Jitailllup HP ft*" h.r 

- ?■ ; ■ yi 'iiKldfH aar NkHe III Jhn | . J- J 1 , . 

T 1 ~-T sdl Tfir+.hln *' A"' i"' Hl,ryt ln ■Hlirtull- 

r? H hwin *lt w ' ru ,' 1 * r > l * r Tcoi <*in 

a JKtn liLLr 11 J .1 Iwi Ilrft pimM.r VmU iinvl li.r 1 ..r ‘ 

mrtpk lL lav uw lirj cs.lj.otf .tfr>r i i ■ k > 
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Sa iJ e Mo n e v ^ nvv 34 1 1 1 in*' f«r 

" ^ yom I* HiTC uk juur r-ntfln# 

— iny i.rirr*i Bn- lopfr bodiy IhM In Mi-r#- iiM wup. 1 r.in'4 

Mtf 1 I lirta -.lny -u Imur, nra nnlrr imw Mini m.Lfef n blEAivliiL 1 
S"< 9 jRI Bd^liiL 1 m null Inr yimr»iir :.m! nrl r±alHim End IliW h 
bffrlllCM «v 1 ynllr u-rrli . iL Will 0^1 ■ I™ imw ir j ni| M P i 
i>>h iirL'iiEi' ur my ipci-jl-ml b»w ^Iccii. 

Superior ^eafures 

' Mia nilC-<d-ECjLln 

TliLlii.'/ j I li 1 1 .nl wIm b I LIiii IiLlIii-mL Lypv? riih'li^ i ill Ehr 
Ihprkii . 1 1 niwl ImVk m jpiTil ri-iiilnl uP. Vi rlbilrr Mhf Ih-I m 
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JOHNSONS SON 

IX s. wiicowsjM u S i 


I 

■T 


Y l ■ . “ * ' 

OU can keep your motor snappy and full of “pep” by preventing 
the accumulation of carbon. Don’t wait until your engine is 

choked and caked with it. Use Johnson's Carbon Remover 

every 500 miles, then the carbon is removed while it is soft and 

powdery i eliminating; the frequent grinding of valves and keeping t he motor it lively s 
clean. No experience or labor required— you can easily do in yourself in ten minutes 
— and the cost is trifling 



John son's Carbon Remover a perfectly harmlc** 

liquid to l*e poured or sqm Ned Inin I he cylinder*. Millions 

of cans. have Lecn used with iatisfaciiou, IL simply suftent 
ilie carbon, ihen ih<? heat from the engine pulverizes it and 

it as blown ouL of the exhaust. Johnson's Carbon 

Remover contains m> acids and does not affect lubrication. 


It h the easiest, cleanest, safest and moat f^Ur factory 
remedy for carbon. IL will save you from Spot? to Sj.om 
over any other method without laying up your car, Ad^G 
ni Johnson's Carbon Remover - the engine laxative— 
will stop that kiuH'k — quiet the motor n and give Lhcmaxi- 
mum Jiu'iver with the minimum amount of fuel. 




JOHNSON'S 

Has tee Patch 

This- iii the i>,l l"lI re pair Ecr Euliuri. l^sihe. and 
ruhlwr [ri>jd=i ut ;il I ejikE^. _Ni> dmr, labor ucr 
hunt A patch cun !■■ j'jypliril in lima' 

mnmi|« rind id* w simple a TtiiUI mu um Lt. 
(lives equally gpod rtiuH* *>n -a pin Mv 
ponrliiFt or a targe biovHHit.' 


JOHNSON'S 

Black-Lac 

Here is a |*rej]ttraljuH wills which you can make 

h> 'Ur gray, ' IupI y t-« >| ■ him! - i ■ I CUrtatlii- L <>■ A like 
nrhVL jhihu-'in 's IU:k h-Lau ir Luirf|Ualleri H>i 
tiJnh’kpnirg iernii'Tt-, Tims, hi-cfU, him;;*? — and m 
frjLCl, .ill wwn mNnl FiPi-f-ntri nuri. and 

keep?, your Lay in -t high slate £ii icpair- 


JOHNSONS 

Radiator Cement 

will stop knkF. iiisnediBl^ly w’ttimjil toying np 
(he ci i~ no rnedsankal upuktscc icq. uired- It 
I* absolutcl)' luirjnlwF in evuy tviptei, It 

ihlfi'l j m;ihL-nhtl'[ il'- a ^rmancnL repair, 
ll will HiriJinarily Mint u Iirak in J ram Iwn (hi (tR 
minulfM. A h:ilf |nn1 is MiltidcrU fur a. i r onL 


For Sale at Leading Hardware and Accessory Stores and Garages 

S* C. JOHNSON & SON r Dept. RS M. t Racine, Wis, 


E5TAMLISHED I9£3 
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X I'IS that ore reproduced truer, finer, Bwecter," “ Mnate 
1 1 m L in Lotli spirit Land letter i* tcdlalwl with Staler 

beauty." s ' Ail rucurds transcribed. with greater tin Id i ty, " 

Holden opiups like tlie*e ore showered on The Brunswick 
by kfrtJCeid cvrrvwli^n?. And why ^ 

* i .. , p ■ P 

Bccq.Uho T with many mln-r bfrtciiiioTitii, if iiji* jin occlu- 
sive, new fretted of Reproduction. 

Method of Reproduction 

Tltig Jletluitl of Keprodwtion fi = r wkirh ihc U m ns-wick 

Phonograph h famous includes r wi> scientific features - ^ the 
UitOlm and [111* TeMM Amp] i fic»L r . 

The Uliana 

The Uliana — u bCW Jay erfiElmn — is a tone □ rm udaptahlfl 
to playing any make of rwirtl 

"Willi lmt a alight Him of I hi! band, it presents thu corrects 
tv eight, prsciit diuphrugm and proper neodj 3 ct 

The Tone Amplifier 

The Tews Amplifier h the vibrant fill-wood thrum of 

Ernn&Ti'Lck* 

Jt ]3 oval in rimpn am] nmde entirely .of rare moulded 

hoi Ivvi'uchI l 

I 

~So metal touches ii r 

By it, sound wims Eire pro jeei eel bite full rounded tdtacs 

tones flint arc richer ;icn3 morn nafitrufi 

Brunswick Superiority is Apparent 

, K . ,r r . t / y t r . 

Proof of tli chum* made by iho many proud pouaL^sarB of 
Brunswick phonographs mu y lw* had at your nonvcBt dealer. 
Ask to hear y mi r favorite record played — ■ TODAY. 


Ask jol if iSu-a-te r [ur ;l tre-c ropy l>£ Ll What to Look For in Buying a Phono graph." You 
Will want til is interesting mslTUCtivc booklet b^EWc yu u bay LtCaaat it is aullLCTllFc, It 
■u nS- written by H ertry Purmorl RilipOs, LL. B., Concfft Pia&iLjit nm! Lecturer. DifCClOf 

Pianoforte Dept,,. Co a mop oli tan School oE Music 4 Chicago, 


>iv ,■■■’ 


BRUNSWICK BALKE COLLENDEIU 


Itr-inrH niHfliwi In Turin- Ipli' eitinj at 
r"i; 1 1 t-.j Zi I l- v I -f - ■ .anil 0 >m-‘-I-i 


Or nerai r> Jl «r ■“ i 
M3 hH 1 WADAflfll AYE,. CJlICi 


On nml In a. Dbtrlbuture. Hm-lnnl lEcrt'lLisiitlJt 
Snlf!H Co., Stfl Yiin^ $1-1, r Turuota 
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Hints for Applying 

T HERE ls no iteed to r\il> Colgate's lather isi with the fingers. Don't do 

it — it only adds ‘"irmssiness” to what might be a genuine pleasure. 


Shave this way ^ and learn comfort 


Willi tit* St Lak —After wetting the- fu-^e pass 

1 hr- :h" i-::k O V t. i [ lit C lire ITS from SD.I CD till iind 

hack n t \Si :n , :hen under the chin; cr.cc across the 
upper Lip. This ^Lvcs soap enough fur any buE 
the Itl : ■ : l L L! . i i heard. W-uck up the sufluiLiiin 
Lathsr an the face with the wet brush — ■li'aru 
hat 6r cold wiiLct. 


With the Puwdcr FaCft, Wei I. 1l- wLtb 

she brush. Separate the brisife? slightly wi-tb 
the thumb and sprinkle about one -third of a 
ihimtitc full of powder c-u t hr bru tb — you soon 
Learn the exact amount you need. The lather is 
quickEy worked up with hot or cold water — on 
the race. 


WUh tbi* Cream — H ye>u ; pirtfei to uppLy the 
cram xu the feet. slwaya wet the feet hrtt, If 

you sqyeem (hp tTejirri on t hr wet bmdv wet 
the face first. The plentiful fragrant l:ii hrr k 
then worked up an the face with the hrush 
— ui-ing, either hot or cold water according to 
preference. 


Lather with Colgate's—' Then Shave with Comfort 


COLGATE & CO. 

Eat. 1-BClC Naw YurL 
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